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E X E C U T I V E S U M M A R Y
In A u g u s t 1992, the Environmental Protect ion A g e n c y (EPA) issued an

order to The S . W . S h a t t u c k Chemical Company, Inc . ( S h a t t u c k ) pursuant to
s ec t ion 106(a) of the Comprehensive Environmental Respons e , C o m p e n s a t i o n and
L i a b i l i t y Act of 1980 ( C E R C L A ) . The order required S h a t t u c k to p e r f o r m the
remedial action s e l e c t ed by EPA and the Colorado Department of P u b l i c H e a l t h
and Environment (CDPHE) in the Record of Decision (ROD) issued on J a n u a r y
28, 1992 for Operable Unit VIII of the Denver Radium S i t e . S h a t t u c k agreed to
p e r f o r m the remedial action as ordered by EPA and began its i m p l e m e n t a t i o n in
S e p t e m b e r 1992.

The Denver Radium S i t e consists of over 40 p r o p e r t i e s located in 12
d i f f e r e n t areas wi thin the C i t y and County of Denver. In order to manage the
C E R C L A proces s , EPA div ided the Denver Radium S i t e into 12 Operab l e U n i t s
( O U ' s ) , g e n e r a l l y based upon location. S h a t t u c k ' s p r o p e r t y a t 1805 S o u t h
Bannock S t r e e t (Bannock S t r e e t S i t e or Site) was inc luded in OU VIII, which is
l o ca t ed northeast of the intersection of Evans Avenue and S a n t a Fe Drive.
Operable Unit V I I I cons i s t s o f S h a t t u c k ' s Bannock S t r e e t S i t e , t h e railroad right-
o f-way to the west of the S i t e and nearby vicinity proper t i e s . The area is zoned
c ommerc ia l / indu s t r ia l and is predominately used for commercial and indu s t r ia l
purpose s .

EPA and C D P H E conducted extensive remedial i n v e s t i g a t i o n s at OU VIII
to determine the nature and extent of contamination. In a d d i t i o n to EPA's and
C D P H E ' s inve s t iga t i on s , S h a t t u c k co l l ec t ed extensive data f o r t h e Bannock S t r e e t
S i t e , i n c l u d i n g soil and groundwater sampling. S h a t t u c k also i n s t a l l e d and
sampl ed groundwater monitoring well s o f f - s i t e and downgradient of the Bannock
S t r e e t S i t e . A d d i t i o n a l l y , t r e a t a b i l i t y s tudies were conducted as a part of the
F e a s i b i l i t y S t u d y .

Based upon the remedial inves t igations and the F e a s i b i l i t y S t u d y , EPA and
C D P H E issued the ROD on January 28, 1992, se lec t ing on-site s t a b i l i z a t i o n and
s o l i d i f i c a t i o n as the remedy for OU VIII. The remedy inc luded the f o l l o w i n g
components:

• Demol i t i on and o f f - s i t e d i spo sa l of the then-exi s t ing b u i l d i n g s and f a c i l i t i e s
on the Bannock S t r e e t S i t e ;

• Excavation of contaminated soi l s from the railroad r igh t-o f -way and the
vic ini ty proper t i e s and s t o c k p i l i n g of those soils on the Bannock S t r e e t Site;

• Excavation of the so i l s f rom the Bannock S t r e e t S i t e , c o n s o l i d a t i o n ,
s t a b i l i z a t i o n and s o l i d i f i c a t i o n of all of the contaminated s o i l s and
placement into a mono l i th;

v:



• C a p p i n g of the mono l i th; and
• I n s t i t u t i o n a l c on tro l s , maintenance and groundwater monitoring.
• Remediat ion of por t ions of storm sewer that may be i m p a c t e d by

groundwater f r o m OU VIII.
In 1986 Congre s s amended CERCLA with the enactment of the

S u p p l e m e n t a l A m e n d m e n t s and Reauthorization Act (SARA). In th e
amendments, Congre s s s tated a pre f erence for both remedial act ions requiring
treatment and for the use of treatment versus o f f - s i t e d i s p o s a l . S e c t i o n 1 2 1 ( b )
prov ide s that " [ r j e m e d i a l actions in which treatment which p ermanen t ly and
s i g n i f i c a n t l y reduces the volume, toxic i ty or mobi l i ty of the hazardous subs tance s ,
p o l l u t a n t s or contaminants is a pr inc ip l e element, are to be pr e f e rr ed over remedial
actions not invo lv ing such treatment." Sec t i on 1 2 1 ( b ) f u r t h e r prov id e s that " [ t ] h e
o f f - s i t e t ranspor t and d i s p o s a l of hazardous substances or contaminated m a t e r i a l s
without such treatment should be the least favored a l t ernat ive remedial action
where p r a c t i c a b l e treatment t e chnologie s are available."

F o l l o w i n g the se lect ion of the remedy, EPA issued the unilateral
"Admini s trat ive Order for Remedial Des ign/Remedial Action," dated A u g u s t 21,
1992 (UAO), to S h a t t u c k . To per form the requirements of the U A O , S h a t t u c k
retained national environmental remediation design and construct ion f i rms . T h e s e
f i r m s brought h i g h l y q u a l i f i e d p r o j e c t , health and s a f e t y , and q u a l i t y control
managers and personnel to the p r o j e c t . Throughout the p r o j e c t , EPA and C D P H E
conducted extensive oversight of the remediation ac t iv i t i e s . During Phase II of the
remediat ion, which inc luded the s tabi l izat ion and s o l i d i f i c a t i o n of contaminated
s o i l s , the agencies conducted f u l l - t i m e oversight of the remediation ac t iv i t i e s
through the services of Morrison-Knudsen, a national environmental engineering
and construction firm.

F o l l o w i n g the c o m p l e t i o n of the construction of the cover system on the
monoli th, radiation surveys were conducted. The surveys for gamma radiat ion,
radon f l u x on top of the monol i th , and radon concentrations at the p r o p e r t y
boundary showed l e v e l s equivalent to background leve l s and well below
a p p l i c a b l e s tandards . The data demonstrates that the remedy has been e f f e c t i v e l y
constructed and is pro t e c t iv e of pub l i c heal th and the environment.

T h i s Construction Complet ion Report describes the activit ies per formed to
meet the requirements of the UAO. The Report also describes the qua l i ty
a s suranc e /qua l i ty control measures taken to ensure that the UAO requirements
were met. The in format ion provided in the Report d emons tra t e s that the
construct ion of the remedial action for OU VIII was c o m p l e t e d in accordance with
the S t a t e m e n t of Work and the RD/RA Work Plan.

VH



L I S T O F A C R O N Y M S A N D A B B R E V I A T I O N S

AAL - above action level
A c c u l a b s - A c c u l a b s Research, Inc. of G o l d e n , Colorado
ACM - asbes tos containing material
A R A R s - a p p l i c a b l e or relevant and appropr ia t e requirements
Arrow - Arrow Engineering and Surveying, Inc. of Denver, C o l o r a d o
BAL - below action level
C D P H E - C o l o r a d o Department of Public H e a l t h and Environment
C E R C L A - the Comprehensive Environmental Response, C o m p e n s a t i o n and

L i a b i l i t y Act of 1980, 42 U . S . C . A . § 9601 et. seq.
CQAP - Construction Quali ty Assurance Plan
DOT - Department of T r a n s p o r t a t i o n
E S C / A W S - Earth Sci enc e s Consu l tant s , Inc . /AWS Remediation, Inc.
EPA - Environmental Protect ion Agency
F A P M - F i e l d Act iv i t i e s Procedure Manual prepared for EPA by ChemNucl ear

Geotech to guide c l eanup of uranium mill ta i l ing s s i tes
F D G T I - F l u o r Daniel G T I
GCL - geo synthe t i c c lay liner
HLA - H a r d i n g Lawson Asso c ia t e s
IPMP - Inter im Plume Moni tor ing Program
JCA - Joe Cesare and Asso c ia t e s .
MK - Morrison K n u d s e n
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NCP - N a t i o n a l Oil and Hazardou s Substances P o l l u t i o n C o n t i n g e n c y Plan
N I S T - N a t i o n a l I n s t i t u t e o f Sci ence a n d T e c h n o l o g y
NOAA - N a t i o n a l Oceanographic and Atmospher i c A d m i n i s t r a t i o n
NRC - N u c l e a r R e g u l a t o r y Commission
OCS - O p p o s e d Crys tal S y s t e m
ORC - oxygen release compound
OU VIII - Operable Unit VIII of the Denver Radium Site
PM-10 - t o ta l s u sp ended par t i cu la t e s equal to or les s than 10 microns in d iamet er
PVC - p o l y v i n y l ch lor ide
QAPP - Qual i ty Assurance Proje c t Plan
Q A / Q C - q u a l i t y a s surance/qual i ty control
RAS S a m p l e r s - Regula t ed Air S a m p l e r s
RCRA - Resource Conservation and Recovery Act of 1976, 42 U . S . C . A . § 6901

et. seq.
RD/RA - Remedial Des ign/Remedial Action
ROD - the Record of Decision for Denver Radium S i t e , Operable Unit VIII, dated

J a n u a r y 28, 1992
R S C L - recompacted soil c lay layer
SAP - S a m p l i n g and A n a l y s i s Plan
S i t e - the Bannock Stre e t Site located at 1805 South Bannock S t r e e t in Denver,

Colorado
S/S - s t a b i l i z a t i o n / s o l i d i f i c a t i o n treatment
TPH - to ta l p e t r o l eum hydrocarbons

I X



TSP - to ta l s u sp ended p a r t i c i p a t e s
UAO - the unilateral "Administrative Order for Remedial Design/Remedial

Action," dated Augus t 21, 1992



I . I N T R O D U C T I O N
I.A. Purpose of Report

T h i s Cons t ru c t i on C o m p l e t i o n Report presents the remedial d e s i g n / r e m e d i a l act ion
(RD/RA) cons truc t ion a c t i v i t i e s that were performed by The S . W . S h a t t u c k Chemical
Company, I n c . ( S h a t t u c k ) at Operable Unit VIII of the Denver Radium S i t e (OU VIII).
The remedial ac t iv i t i e s were performed by S h a t t u c k pursuant to a uni la t era l
"Administrative Order for Remedial Design/Remedial Action" dated Augus t 21, 1992
( U A O ) , issued by the Environmental Protect ion Agency (EPA) pursuant to s e c t ion 1 0 6 ( a )
of the Comprehens ive Environmental Response, Compensa t i on and L i a b i l i t y Act
( C E R C L A ) . On S e p t e m b e r 8, 1992, S h a t t u c k agreed to p e r f o r m the remedial action
ordered by EPA in the UAO and began impl ementa t i on of the remediation. EPA's
e s t imated cost of the remedy was $26,600,000. At the time of this Repor t , S h a t t u c k has
spent in excess of $26,000,000 to per form the remediation.
LB. Description of OU VIII

The Denver Radium S i t e includes eleven operable units ( O U s ) that comprise more
than 40 proper t i e s located within the C i t y and County of Denver. OU VIII is located in
southwest Denver, northeast of the intersection of Evans Avenue and S a n t a Fe Drive.
OU VIII include s: (1) a 5.9 acre tract located at 1805 S o u t h Bannock Stre e t (Bannock
Stree t S i t e or S i t e ) owned by Shat tuck; (2) a 4.3 acre railroad right-of-way located to the
west of the Bannock Str e e t S i t e ; and (3) nearby vicinity proper t i e s l o ca t ed within the area
bounded by South Santa Fe Drive, South Broadway, West J e w e l l Avenue and West
Mexico Avenue ( F i g u r e 1).

OU VIII is located within an area zoned by the Ci ty and County of Denver for
commerc ia l / indus tr ia l uses and is bounded by such uses. The western p r o p e r t y line of the
Bannock Stre e t S i t e is ad ja c en t to active railroad lines. To the west of the railroad lines
is S o u t h S a n t a Fe Drive. F l a n a g a n Ready Mix occupies the p r o p e r t y to the north of the
S i t e . Several commercial/industrial operations are located on the south and east sides of
the Bannock Stre e t S i t e . Land use within several blocks south and east of the Bannock
S t r e e t S i t e is p r e d o m i n a n t l y commercial/industrial with a few residences in the area.
F i g u r e 2 i d e n t i f i e s s p e c i f i c commercial and industrial businesses located in the area of the
Bannock S t r e e t S i t e .



I . C . Opera t ing H i s t o r y o f S i t e
Operat ions at the Bannock S t r e e t S i t e began in 1918 and involved the p r o c e s s i n g

of various minerals by various owners and operators during the Site's his tory. F r o m the
mid 1920' s to 1933, the mineral proce s s ing act ivi t ie s a t the S i t e p r i n c i p a l l y involved the
pro c e s s ing of carnotite and other ores for the recovery of vanadium and mo lybdenum
compounds.

From 1934 to 1942, the primary f o c u s of operations at the S i t e was on the
proce s s ing for radium of residues produced f rom the proce s s ing of mining ores for
vanadium. The vanadium proc e s s ing residues were brought to the S i t e f r o m N o r t h
Cont inent Mines in southwestern Colorado. The residues were stored and proces sed and
then d i s p o s e d on-site. T h i s radium processing took place under the prior ownership of
the S i t e . No radium was produced at the S i t e at any time a f t e r 1942. From 1942 to 1950,
the proce s s ing a c t i v i t i e s at the S i t e p r i n c i p a l l y involved molybdenum compounds . There
is a lack of i n f o r m a t i o n for the period of 1950 to 1955.

Beginning in 1955, in a d d i t i o n to molybdenum proce s s ing, bench scale uranium
processes were conducted at the S i t e to produce small quantities of r e f i n e d uranium
chemicals. The uranium processes were conducted pursuant to a Radioactive M a t e r i a l s
License (Licens e No. Colo. SMB-479). The molybdenum and r e f in ed uranium chemical
produc t ion continued through 1969. On December 31, 1969, the S . W . S h a t t u c k
Chemical Company sold certain assets, including the property and corporate name to the
present owner, The S . W . S h a t t u c k Chemical Company, Inc.

From 1970 into 1984, under the current ownership, molybdenum compounds ,
rhenium and, to a lesser extent, small quantities of re f ined uranium produc t s under a
radioactive material s l icense, were produced. A f t e r 1984, small quanti t i e s of re f ined
uranium p r o d u c t s were produced to use up inventory until 1986, at which time all
operat ions ceased.
I.D. Regula tory Act ion Relative to OU VIII

S i n c e 1983, EPA and the Colorado Department of Public H e a l t h and Environment
(CDPHE) have conducted extensive inves t igat ions o f Operable Unit VIII pursuant to
C E R C L A and the Nat i ona l Oil and Hazardous Subs tance s P o l l u t i o n Cont ingency Plan
(NCP) to determine the nature and extent of any contamination. S h a t t u c k also has
c o l l e c t e d extensive da ta for the S i t e inc luding soil s ampl ing and years of groundwater
monitoring data. In July 1988, Shat tu ck submitted to EPA a c o m p i l a t i o n of its soil
s a m p l i n g and groundwater monitoring data. In November 1988, C D P H E , with grants
made by EPA, ini t iated a fur ther remedial invest igation for OU VIII. The remedial
inve s t iga t i on inc luded evaluation of the ex i s t ing data and c o l l e c t i o n of add i t i ona l data to
fur th e r characterize the nature and extent of the contamination.



The remedial i n v e s t i g a t i o n i d e n t i f i e d the occurrence of radioac t ive soil
contamination on the Bannock S t r e e t S i t e , the railroad r i g h t - o f - w a y , and the v i c i n i t y
p r o p e r t i e s . The primary concern at OU VIII was f ound to be exposure to radon gas and
gamma radia t ion, both of which are at tr ibutable to the radium contaminated soil. A
f e a s i b i l i t y s t u d y was prepared to analyze the various a l t e rna t iv e s for remedial act ions for
OU VIII. On and o f f - s i t e a l t ernat ive s were extens ively reviewed by both EPA and
C D P H E .

In A p r i l 1991, EPA p u b l i s h e d the Proposed Plan for the remedial action at OU
VIII. F o l l o w i n g issuance of the Proposed Plan there was a 60-day p u b l i c comment
period as required by C E R C L A . During the comment per iod , EPA received numerous
comments from interested parties including Shattuck, various indiv idual s and the C i t y
and County of Denver. Denver submitted addi t ional comments a f t e r the p u b l i c comment
period. EPA considered the comments in the select ion of the remedy and prepared a
"Detailed Response s to Comments, Denver Radium S i t e , Operabl e Unit VIII" which is
part of the A d m i n i s t r a t i v e Record for OU VIII.

On January 28, 1992, EPA and C D P H E j o i n t l y issued the Record of Decision
(ROD) for OU VIII. The ROD set f o r t h on-site s tab i l i za t i on and s o l i d i f i c a t i o n as the
remedy se lec ted for the radium contaminated soils. The ROD also included a
Responsivenes s Summary which summarized the s ign i f i cant comments received during
the pub l i c comment period. The ROD was supported by an extensive adminis trat ive
record on which EPA and C D P H E relied in selecting the remedy.

The UAO issued to S h a t t u c k on August 21, 1992 and e f f e c t i v e A u g u s t 31, 1992,
requires S h a t t u c k to p er f orm the selected remedy at OU VIII as described in the ROD.
The on-site s t a b i l i z a t i o n and s o l i d i f i c a t i o n remedy includes the f o l l o w i n g components:

• Demol i t i on and o f f - s i t e d i spo sa l of the then-exi s t ing b u i l d i n g s and f a c i l i t i e s on
the Bannock S t r e e t S i t e ;

• Excavation of contaminated soils from the railroad r ight-o f-way and the
vic ini ty proper t i e s and s t o ckp i l ing of those so i l s on the Bannock S t r e e t S i t e .

• Excavation of the soils from the Bannock Street S i t e , consol idat ion,
s t a b i l i z a t i o n and s o l i d i f i c a t i o n of all of the contaminated s o i l s and placement
into a m o n o l i t h ; ,

• C a p p i n g of the monoli th; and
• I n s t i t u t i o n a l control s , maintenance and groundwater monitoring.
In a d d i t i o n , the ROD requires that Shat tu ck remediate the storm sewer west of the

S i t e .



II. SCOPE OF C O M P L E T I O N REPORT
T h i s report describes the remedial activities performed pursuant to the UAO. The

remedial a c t i v i t i e s were d iv ided into two phases. Phase I involved the d e m o l i t i o n of the
exi s t ing b u i l d i n g s and f a c i l i t i e s on the Bannock Street S i t e . Phase I also included
excavation of so i l s f r om the railroad r ight-of-way and v i c in i ty proper t i e s . T h e s e s o i l s
were s t o ckp i l ed at the Bannock Stree t S i t e for consolidation into the monolith during the
second phase of the remedial ac t iv i t i e s .

Phase II of the remedial action involved excavation of the s o i l s f r om the Bannock
Stree t S i t e , treatment of those soils along with the soils f r o m the railroad and vicinity
p r o p e r t i e s with a mixture of cement and fly ash, incorporation of the treated mater ia l s
into a monolith and c a p p i n g of the monolith. Phase II act ivi t ie s also included
remediat ion of the storm sewer and construction of mono l i th and p l u m e moni tor ing
wells.

S h a t t u c k retained Earth Sciences Consultants , Inc, (Earth S c i e n c e s ) and its a f f i l i a t e
CRS Remediat ion, Inc. (which later became AWS Remediation, I n c . ) to p er f orm the
remedial action. Earth Sciences and CRS Remediation prepared the work p lan s and
performed the work for Phase I inc luding demoli t ion of the b u i l d i n g s and f a c i l i t i e s at the
Bannock Stree t S i t e and remediation of the vicinity properties. Earth Sciences also
deve l oped the remedial design for Phase n and conducted Phase II remedial ac t iv i t i e s
including excavation of most of the soils from the Bannock Stree t S i t e ,
s t a b i l i z a t i o n / s o l i d i f i c a t i o n (S/S) treatment of the s t o ckp i l ed so i l s and placement of treated
materials into the monolith. F o l l o w i n g Earth Sciences' work at the S i t e , Shat tu ck
retained F l u o r Daniel GTI (FDGTI) to continue the Phase II ac t iv i t i e s inc lud ing the
remaining excavation, S/S treatment and monolith placement, and construction of the
cover system. H a r d i n g Lawson Assoc ia t e s (HLA) was retained to p e r f o rm the
groundwater activities. HLA designed and conducted the interim p lume monitoring
program and the storm sewer remediation. HLA also de s igned the Phase II groundwater
monitoring program and ins ta l l ed the plume and monolith monitoring wel l s .
Q u a l i f i c a t i o n s for each of these contractors were submitted to and approved by EPA.

T h i s report is d iv id ed into the f o l l o w i n g sections which describe the remedial
activities performed at OU VIII in accordance with the requirements of the UAO relating
to the Cons truc t ion C o m p l e t i o n Report:

• P r o j e c t Delivery S t r a t e g y
• Work Performed and Q A / A C Activi t ie s
• Cons truc t ion S p e c i f i c a t i o n s
• S c h e d u l e of Operations



• A s - B u i l t Drawings
• P r e - C e r t i f i c a t i o n I n s p e c t i o n
• Engineer s ' C e r t i f i c a t i o n
• S h a t t u c k C e r t i f i c a t i o n

I I I . P R O J E C T D E L I V E R Y S T R A T E G Y
I I I . A . P r o j e c t Del iverab l e s

The UAO requires S h a t t u c k to generate work plans and other documents for
pprova l by EPA

in c lude the f o l l o w i n g :
prior approval by E P A . 1 The work plans to be submitted pursuant to the UAO

• Phase I - B u i l d i n g s and F a c i l i t i e s Work Plan
• Phase I - S a m p l i n g and Analy s i s Plan
• Phase I - A C M / R a d i o l o g i c a l Surveys
• Phase I - Qual i ty Assurance Projec t Plan
• Phase I - Construct ion Quali ty Assurance Projec t Plan
• Phase I - S i t e S a f e t y Plan2

• Phase I - Pre-fmal Design Report
• Phase I - Final Design Report
• Phase II - S t a b i l i z a t i o n / S o l i d i f i c a t i o n Work Plan
• Phase II - S a m p l i n g and Analys i s Plan
• Phase II - Qual i ty Assurance Project Plan
• Phase II - S i t e S a f e t y Plan 3

• T r e a t a b i l i t y S t u d y Work Plan
• Phase II - Construct ion Quality Assurance Pro j e c t Plan
• Phase II - Preliminary Design Report (30%)
• Phase II - Int ermed ia t e Design Report (60%)
• Phase II - Pre-fmal Design Report (90%)
• Phase II - F i n a l Design Report (100%)
• Operations and Maintenance Plan
• M o n o l i t h Monitor ing Plan
• Plume Moni tor ing Plan

S e c t i o n DC, Paragraph 25 and S e c t i o n XIV, Paragraph 40 of the U A O ; and S e c t i o n 4.2.1 of the
S t a t e m e n t of Work a t tached to the UAO.2 EPA does not a p p r o v e or d i s a p p r o v e the S i t e S a f e t y Plan.3 EPA does not a p p r o v e or d i s a p p r o v e the S i t e S a f e t y Plan.



S h a t t u c k s u b m i t t e d work p l a n s which correspond to those i d e n t i f i e d above ( t h e
Phase I Design was replaced with work plans for individual ta sks) as well as numerous
a d d i t i o n a l work p l a n s for s p e c i f i c remedial activities. T a b l e 1 is a c o m p l e t e l i s t of the
work p l a n s and reports submi t t ed by Shat tuck. The table i d e n t i f i e s for each work p l a n
the da t e s o f s u b m i t t a l , agency comments, Shattuck' s response to comments,
m o d i f i c a t i o n s (i f any), f i n a l submittal and f i n a l agency approva l . T a b l e 1 also i d e n t i f i e s
addi t i onal s u b m i t t a l s made to EPA pursuant to the UAO i n c l u d i n g notice of contrac tor s ,
contractor q u a l i f i c a t i o n s , and notice o f o f f - s i t e d i sposal f a c i l i t i e s .
I I I . B . P r o j e c t Management

In accordance with S e c t i o n IX, Paragraph 79 o f t h e U A O , Shat tu ck ' s q u a l i f i e d
P r o j e c t Manager, as approved by EPA, was Mr. Robert H. Oliver. S h a t t u c k al so had on-
site representatives present throughout the remediation activities.

The management team for Earth Sciences included a Senior P r o j e c t Manager, a
Cons truc t i on Manager, a F i e l d S u p e r i n t e n d e n t , a H e a l t h and S a f e t y Manager, a Q u a l i t y
Control Manager and admini s tra t ive s t a f f . On-site construction a c t i v i t i e s were per formed
by AWS Remediation. O f f - s i t e support for the design and construction activities
inc luded de s ign engineers, construction engineers and accounting and admini s trat ive s t a f f
as needed. The Pro j e c t Manager had overall r e spons ib i l i ty for the execution of Earth
S c i e n c e s ' scope of work and for coordinating the construction e f f o r t with AWS
R e m e d i a t i o n ' s management and s t a f f . The pugmi l l was operated by AWS R e m e d i a t i o n ' s
construction team. Joe Cesare & Associates (JCA) served as the QA/QC Manager for
Earth S c i e n c e s ' a c t iv i t i e s during t h e construction phase o f t h e remedial action. J C A ' s
ac t iv i t i e s as Q A / Q C Manager are discussed in detail in S e c t i o n I V . B . 1 0 . of thi s report.

The on-site management team for FDGTI included a P r o j e c t Manager, a P r o j e c t
Control s Engineer, a Construction Manager, a Fie ld Super in t enden t , a H e a l t h and S a f e t y
Manager, a Q u a l i t y Control Manager and an Admini s trat ive A s s i s t a n t . T h e s e p o s i t i o n s
evolved as necessary as the p r o j e c t progressed. O f f - s i t e advisors to the team inc luded
FDGTI H e a l t h P h y s i c i s t s , groundwater geo log i s t s , and construction engineers. The
P r o j e c t Manager had overall r e s p o n s i b i l i t y f o r execution o f FDGTI's scope o f work. The
pugmi l l was operated by a subcontractor, Biochem Technologie s , Inc. , who coordinated
ac t iv i t i e s through the Cons truc t ion Manager. Mr. Ben Lo of Aguirre Engineers served as
the Q A / Q C Manager f or FDGTI's activities during the construction phase o f th e remedial
action. Mr. Lo's a c t iv i t i e s as Q A / Q C Manager are discussed in d e t a i l in S e c t i o n I V . B . 1 8 .
of th i s report.

Laborers and operators were s u p p l i e d by local companies, i n c l u d i n g R&R
I n t e r n a t i o n a l , Inc. , Aguirre Engineers, Inc., Onsite Environmental Staf f ing , N o v a
C o n s u l t i n g Service s and TRS Staff ing S o l u t i o n s . Their a c t i v i t i e s were direc ted by the
F i e l d S u p e r i n t e n d e n t in accordance with the scope of work. Each day's a c t i v i t i e s were



planned in accordance with the s chedule derived from the Phase II s p e c i f i c a t i o n s .
Progress and S i t e issues were di scus sed at regular intervals. A weekly
progres s meeting was held on-site with the contractor, r egula tory agencie s , the agenc i e s '
oversight r epre s en ta t ive and o w n e r ' s representatives in attendance.

HLA's remediation ac t iv i t i e s were managed by a p r o j e c t team that i n c l u d e d a
P r o j e c t Manager, Pro j e c t Engineer, Projec t H y d r o g e o l o g i s t , H e a l t h and S a f e t y Manager
and f i e l d t echnicians. All work performed by HLA was superv i s ed by the P r o j e c t
Engineer with overs ight by the P r o j e c t Manager.

HLA subcontracted with Layne-Christensen Company of Denver, Co lorado
(Layne) for the well i n s t a l l a t i o n activities and with I n s i t u f o r m T e c h n o l o g i e s , Inc.
( I n s i t u f o r m ) for the sewer remediation. Layne and I n s i t u f o r m t e chnic ians were
supervised by the HLA Projec t Engineer.

The engineering drawings for the storm sewer remediation were prepared by
HLA's Denver-based Remedial Design Center. The des ign wa s reviewed by th e HLA
Cons truc t i on Divis ion to ensure constructabil i ty. The HLA Cons truc t i on Division also
oversaw the storm sewer remediation f i e l d activities. The Denver-based Cons truc t i on
Division is a licensed general engineering contractor with hazardous substance removal
and remedial action cert i f i cat ion.

All employee s for both Phase I and Phase II activities c omp l e t ed the 40 hour
H A Z W O P E R training and were kept current in their annual refresher courses. All
employee s p a r t i c i p a t e d in medical surveillance as outlined in the H e a l t h and S a f e t y Plan
f or the S i t e .

EPA also had its oversight representative, Morri son-Knudsen (MK), on-site during
the primary Phase II ac t iv i t i e s in c lud ing excavation and earthmoving a c t i v i t i e s , S/S
proces s ing and p la c emen t , and construction of the cover system.

I V . WORK PERFORMED A N D QA/QC A C T I V I T I E S
IV. A. Phase I

Phase I of the remediation involved the demoli t ion of the e x i s t ing b u i l d i n g s and
f a c i l i t i e s at the Bannock S t r e e t S i t e . Work Plans were d ev e l op ed for each of the
b u i l d i n g s and for the major tasks such as removal of underground storage tanks and
u t i l i t i e s and d e m o l i t i o n of the stack (see T a b l e 1). In a d d i t i o n , Phase I inc luded the
remediation of the railroad r igh t-o f-way and the vicinity proper t i e s . The s p e c i f i c
ac t iv i t i e s p er f ormed during Phase I f rom mobil ization through c o m p l e t i o n of the v i c ini ty
p r o p e r t y remediation are described below in greater d e ta i l .



I V . A . I . M o b i l i z a t i o n
M o b i l i z a t i o n ac t iv i t i e s began at the Bannock S t r e e t S i t e in S e p t e m b e r 1992. At

that time, radioact ivi ty surveys of the bui ldings and f a c i l i t i e s were per formed in
prepara t i on for Phase I d emol i t i on and removal act ivit ie s . O f f i c e t ra i l er s and personnel
decontamination f a c i l i t i e s were mobilized at the Bannock Stre e t S i t e as s p e c i f i e d in the
Phase I M o b i l i z a t i o n Plan dated S e p t e m b e r 1992.
I V . A . 2 . B u i l d i n g s and F a c i l i t i e s

The b u i l d i n g s and f a c i l i t i e s at the Bannock Stre e t S i t e were demol i sh ed during the
period of 1992 through 1994. Structure s , tanks, paved areas, and manufac tur ing
component s were removed f rom the S i t e in accordance with the Phase I B u i l d i n g s and
F a c i l i t i e s Work Plan da t ed January 1993. T h i s work involved the f o l l o w i n g opera t i on s:

• S u r f a c e radiat ion surveys of b u i l d i n g s and f a c i l i t i e s
• Salvage of manufacturing equipment
• Demol i t i on of b u i l d i n g s and f a c i l i t i e s
• O f f - s i t e d i sposal of noncrushable materials
Each of these activities is further described in the f o l l o w i n g sections. Figure 3

shows the Bannock S t r e e t S i t e prior to the demolit ion of the b u i l d i n g s and f a c i l i t i e s .
IV.A.2.a. S u r f a c e Radiation Surveys of Buildings and F a c i l i t i e s

B u i l d i n g s and f a c i l i t i e s were surveyed for the presence of s u r f i c i a l rad ioac t iv i ty in
excess of the f o l l o w i n g release criteria as set f o r th in NRC G u i d e l i n e 1.86:

• Average total rad ioac t iv i ty not to exceed 100 d i s i n t e g r a t i o n s per minute per
100 square centimeters ( d p m / l O O c m 2 ) alpha p a r t i c l e a c t i v i t y ;

• Average removable radioactivity not to exceed 20 d p m / l O O c m 2 a lpha par t i c l e
a c t iv i ty; and

3cm2 a l p h a p a r t i c l e
of 1 square meter is

achieved.
• Maximum total radioac t iv i ty not to exceed 300 d p m / l O O c m 2

activity providing that the average criterion over an area of 1 :
achieved.

To the extent p o s s i b l e , bu i ld ing s , f a c i l i t i e s , equipment, and appurtenance s were
surveyed prior to d e m o l i t i o n or d i smant l ing. Some items, such as exterior p i p e runs, the
stack, and storage tanks, were surveyed af t er demoli t ion or d i s m a n t l i n g .



Comprehensive reports of survey activities were submitted to EPA on a b u i l d i n g -
b y - b u i l d i n g basis. ( S e e T a b l e 1 )
I V . A . Z . b . S a l v a g e o f M a n u f a c t u r i n g Equipment

Certain i t ems of proc e s s ing equipment, too l s , and material s were so ld to other
businesses for r e cyc l ing or reuse. All items to be removed f r o m the Bannock S t r e e t S i t e
were surveyed to ensure that they achieved the NRC G u i d e l i n e 1.86 release criteria for
unrestricted use i d e n t i f i e d above. Any items that did not achieve the release criteria were
decontaminated and resurveyed to ensure that no materials l e f t the S i t e for reuse that did
not meet the release criteria. Wri t t en documentation of the r a d i o a c t i v i t y survey for each
shipment of material sent o f f - s i t e for recycling or reuse was submit ted to EPA. ( S e e
T a b l e 1 )
I V . A . 2 . C . Demol i t i on of Build ings and F a c i l i t i e s

B u i l d i n g s and f a c i l i t i e s were demolished using conventional techniques ex c ep t for
the tanks, Bui ld ing Nos. 3 and 4, and the stack.

Tanks were demolished by cutting them into rectangular sections from the top of
the tank to the bottom. C u t t i n g was performed using saws, torches, or other e f f e c t i v e
means. T h i s c on tro l l ed demol i t i on was performed in order to produce tank sections that
were su i tab l e for rad ioac t iv i ty surveys for o f f - s i t e d i s p o s a l .

B u i l d i n g 3 was the former radium production f a c i l i t y , and much of the b u i l d i n g
material was contaminated with radium in excess of the release criteria. Bui ld ing 3 was
constructed with transi te pane l s placed over a wood frame. The transite was not su i table
for incorporation into the monolith because of its asbestos content. The radium
concentration prec luded di sposal of the transite as conventional asbestos containing
waste. Cons equen t ly , the b u i l d i n g was dis sassembled panel by p a n e l , with the p a n e l s and
wooden frame members subsequently packaged in B-25 d i spo sa l boxes which were
welded shut. The B-25 boxes were sent o f f - s i t e for d i spo sa l at the U . S . Eco logy low-
level radioactive waste d i spo sa l f a c i l i t y located in Beatty, Nevada (the Beatty f a c i l i t y )
prior to closure of the f a c i l i t y on December 31, 1992. The Beat ty f a c i l i t y was approved
by EPA for o f f - s i t e d i s p o s a l in accordance with S e c t i o n XVII, Paragraph 53 of the UAO.

Portions of B u i l d i n g 4, where some uranium proce s s ing was p e r f o rmed , were
contaminated. Based upon the surveys, selected portions of B u i l d i n g 4 were removed in
a c on tro l l ed manner and packaged for o f f - s i t e d i spo sa l at the Beat ty f a c i l i t y . A f t e r the
contaminated sections of the b u i l d i n g were removed, the rest of the structure was
demo l i sh ed using conventional means.
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During d e m o l i t i o n ac t iv i t i e s , crushable materials such as s lab s , brick, masonry,
t i l e , and g l a s s that would be incorporated into the monol i th were segregated f rom other
mater ia l s that would require o f f - s i t e d i s p o s a l .
IV.A.2.C.1 . S t a c k Demol i t i on

The stack d e m o l i t i o n was per formed on November 7, 1993 in accordance with the
S t a c k Removal A c t i v i t i e s Work Plan submitted to EPA on A u g u s t 20, 1993 and approved
on S e p t e m b e r 15, 1993. C o n t r o l l e d Demolition, Inc. (GDI), a company s p e c i a l i z i n g in
the d e m o l i t i o n of outmoded structures through the a p p l i c a t i o n of e x p l o s i v e s , was retained
to p e r f o rm the d emol i t i on .

A r a d i o a c t i v i t y survey was performed on the lower 20 f e e t of the stack. The
re su l t s of the survey showed that the stack materials did not exhibit r a d i o a c t i v i t y above
the radium-226 release s tandard. Ten bulk sample s were obtained f r o m the s tack and
were analyzed for asbestos content. According to 5 CCR 1001-10 ( R e g u l a t i o n No. 8),
a sbe s to s-containing material (ACM) is d e f in ed as material with a concentrat ion of
asbestos which is greater than 1 percent. In all cases, the asbestos content in the bulk
sample s was le s s than or equal to 1 percent. A n a l y s i s indicated that a thin paint layer on
the interior and exterior surface s of the stack contained 5 percent chryso t i l e asbestos
which was non fr iab l e .

D e s p i t e t h e re su l t s o f t h e asbestos sampl ing, CDPHE's Air P o l l u t i o n Control
Division raised a concern regarding the po t ent ia l for release of airborne asbestos during
d e m o l i t i o n of the stack. Because the stack had already been prepared for d e m o l i t i o n and
was in a weakened s tate , and because the test results demonstrated that the stack did not
contain A C M , EPA approved the stack demoli t ion as s cheduled. Pursuant to the Work
Plan, precautionary measures, inc lud ing extensive water spraying prior to, during and
subsequent to the f e l l i n g of the stack, were taken to prevent generation of airborne
material s . Re su l t s of air monitoring performed during the d e m o l i t i o n conf irm that there
was no release of airborne asbestos above the appl i cab l e s tandards.

The f e l l e d stack was d i smant l ed for o f f - s i t e d i spo sa l at the Conservat ion Serv i c e s ,
Inc. d i s p o s a l f a c i l i t y i n Bennett , Colorado ( C S I ) . C S I w a s approved f o r o f f - s i t e d i s p o s a l
by EPA in accordance with S e c t i o n XVII, Paragraph 53 of the U A O . A rubberized
surface sealant and adhesive ( E l a s t o S e a l ) was a p p l i e d to the areas of the stack where the
hoe ram would be used. In addi t i on , a water mist was a p p l i e d to minimize any dust
generated during hoe-ramming operations and p l a s t i c sheeting was p l a c e d on the ground
surface around the stack. The resul t s of air monitoring per f ormed in accordance with the
procedures set f o r t h by C D P H E in a l e t t er dated May 25, 1994, show that there was no
release of airborne asbestos as a result of the d i smant l ing of the stack and no exposure to
asbestos to the p u b l i c or to employee s involved in those ac t iv i t i e s .
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IV.A.2.d. O f f - S i t e Disposal of Noncrushable Materials

N o n c r u s h a b l e materials that were not suitable for incorporation into the monol i th
consi s t ed of the f o l l o w i n g :

• W o o d , paper, roo f ing material;
• S t e e l and other me ta l s ;
• A s p h a l t ;
• Trash , in c lud ing used personal protective equipment;
• M i s c e l l a n e o u s debris;
• T r a n s i t e ;
• Portions of Building 4;
• T o o l s and equ ipment; and
• I n s u l a t i o n material s , both a sbe s t i f orm and non-asbe s t i form.
T h e s e material s were d i s p o s e d of at EPA approved o f f - s i t e l o ca t i on s or sold to

other users. As s ta t ed above, transite, components of B u i l d i n g 4, and the wood frame
members of Bui ld ing 3 were packaged in B-25 disposal boxes and transported to the
Beatty f a c i l i t y . Other noncrushable materials were loaded into sea vans and d i s p o s e d of at
CSI. Seventy-two sea vans of non-crushable materials, i n c l u d i n g b u i l d i n g d emo l i t i on
debris, were d i s p o s e d at CSI. The sea vans were surveyed for rad ioac t iv i ty b e f or e being
sent o f f - s i t e to conf irm that the NRC Guidel ine 1.86 release criteria were met.
I V . A . 3 . Vic in i ty Propert ie s

The vicinity propertie s were remediated during 1993 and 1994. The vicinity
proper t i e s inc luded the f o l l o w i n g sites:

• D a d e / P u g l i e s e proper t i e s located at 1788 South Acoma S t r e e t / 1 7 7 2 S o u t h
Acoma S t r e e t

• Sachs Lawlor proper ty located at 1808 South Bannock Stre e t
• Danielson Cons truc t ion Company property located at 1860 S o u t h Bannock

Stre e t
• Centennial Air Condi t ioning and Heat ing Co. property located at 1822 S o u t h

Bannock S t r e e t
• F l a n a g a n Ready Mix L t d . Property located at 1700 S o u t h Bannock S t r e e t
• Kroonenberg Lumber property located at 1896 South Bannock Stree t
• Bannock S t r e e t shoulder along the Bannock Stre e t S i t e
• 1800 Block of S o u t h Bannock Stree t
• Railroad R i g h t - o f - W a y west of the Bannock Stree t S i t e .
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Remedia t i on o f the v i c in i ty propert i e s included the f o l l o w i n g a c t i v i t i e s :
• Radia t i on surveys to conf irm the boundaries of the a f f e c t e d mat er ia l;
• Removal of contaminated so i l;
• S a m p l i n g and analysi s to confirm removal of the contaminated s o i l ; and
• Restoration of the proper ty configuration.

A work p l a n was prepared for each vicinity proper ty , and approved by EPA prior
to i m p l e m e n t a t i o n . ( S e e T a b l e 1 for a l i s t i n g of the separate work p l a n s for the v i c in i ty
proper t i e s .) A Construction Quality Assurance Plan ( C Q A P ) a p p l i c a b l e to work at all of
the vic ini ty proper t i e s was submitted to and approved by EPA. In accordance with
S e c t i o n XIX, Paragraph 58 of the UAO, access to each p r o p e r t y was obtained f rom the
owner be fore work commenced.

A f t e r r emediat ion was c omp l e t e , EPA performed a cons truc t ion c o m p l e t i o n
in sp e c t i on o f each o f th e vic inity propertie s . F o l l o w i n g EPA's i n s p e c t i o n , a Cons truc t i on
C o m p l e t i o n Report was submitted to EPA for each of the vicinity propert ie s ( S e e T a b l e
1). S o i l s removed f rom the vicinity properties were s t o ckp i l ed on the Bannock S t r e e t
S i t e for proce s s ing and incorporation into the monolith. The volume of soil removed
from each vicinity property is shown on T a b l e 2.

Remediation of the Danielson Construction Company p r o p e r t y at 1860 S o u t h
Bannock Stre e t involved the demolit ion of the existing structure. At the o w n e r ' s request,
thi s structure was not r ep lac ed upon restoration of the proper ty c o n f i g u r a t i o n . The owner
was reimbursed for the b u i l d i n g by S h a t t u c k at a mutual ly agreed upon price. S u b s t a n t i a l
land s cap ing improvements were performed at the Dade property located at 1788 S o u t h
Acoma S t r e e t .
IV.A.4. Suspens ion of Phase II Activit ies

On S e p t e m b e r 2, 1993, EPA issued an amendment to the UAO which s u s p e n d e d
Phase II activities while EPA reviewed the selected remedy. The amendment to the UAO
delayed the submi t ta l of the Pre f inal and Final Design, thereby d e lay ing the Phase II
construction ac t iv i t i e s . On February 16, 1994, EPA issued a S e c o n d Amendment to the
UAO which r e a f f i r m e d the se lec t ion of the on-site s tabi l izat ion and s o l i d i f i c a t i o n remedy
and ordered S h a t t u c k to resume the Phase II activities.
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IV.B. Phase II
Phase II of the remediation involved excavation of the s o i l s f r o m the Bannock

Stre e t S i t e , treatment of those soils along with the soils f rom the Phase I remediation with
a mixture of cement and f l y a s h , incorporation of the treated mat er ia l s into a monol i th and
c a p p i n g of the monol i th. Phase II ac t ivi t i e s also included r emedia t i on of the storm sewer
and cons truc t ion of monol i th and plume monitoring well s . D e t a i l s of the i m p l e m e n t a t i o n
of the Phase II a c t iv i t i e s are described below.

The F i n a l Remedial Design for the monolith was submit ted to EPA on J u n e 10,
1996.4 The d e s ign inc luded s p e c i f i c a t i o n s for excavation, s t a b i l i z a t i o n and s o l i d i f i c a t i o n
proc e s s ing , preparat ion of the monol i th f ounda t i on and p lacement and compact ion of the
treated materials . The remedial de s ign also included s p e c i f i c a t i o n s for the mono l i th
cover system.

The cover system of the monoli th incorporates various layers of natural materials
de s igned to meet several key ob j e c t iv e s . T h e s e ob j e c t ive s are ou t l ined as f o l l o w s :

• Minimize to the extent pract icable the contact of p e r c o l a t i n g or s t a n d i n g water
with the monoli th;

• Minimize the contact of water with the monolith by removal of water as
surface r u n o f f prior to i n f i l t r a t i o n through the use of l ow-permeab i l i ty barriers
over the mono l i th;

• Minimize surface erosion;
• Minimize d i f f e r e n t i a l se t t lement and subsidence of the cover;
• Provide resistance to damage as a result of root penetration and burrowing

animals;
• Provide resistance to freeze-thaw conditions.
The cover system will also provide radon protec t ion and gamma a t t enua t i on ,

a l though the cover is not necessary to achieve these ARARs.
I V . B . l . T r e a t a b i l i t y S t u d y

A tr ea tab i l i ty s tudy was conducted to demonstrate that the soil on the Bannock
S t r e e t S i t e would achieve the required performance standards s p e c i f i e d in the ROD. The
t r ea tab i l i ty s tudy was performed using f u l l - s c a l e equipment for mixing the s e l ec ted soils
with the s tab i l i za t i on and s o l i d i f i c a t i o n reagents, i.e. cement and f l y a s h . The t r ea tab i l i ty
s tudy confirmed that re su l t s comparable to the prior bench-scale t e s t s p er formed in
4 The submittal of the F i n a l Remedial Design was delayed due to the issuance of the Cease and Desist

Order by the C i t y and County of Denver on May 11, 1994, which is d i s cu s s ed in f u r t h e r de ta i l in
S e c t i o n I V . B . 7 .
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connection with the evaluation of the remedial alternatives could be achieved on an
operat ional scale using commercial ly available equipment and prac t i ca l construct ion
methods. More s p e c i f i c a l l y , the results of the treatabil i ty s tudy confirmed that the
propo s ed treatment method, on-site treatment by s tab i l i za t i on and s o l i d i f i c a t i o n , would
achieve the required performance standards in terms of mechanical s t r eng th of the treated
material , chemical immob i l i za t i on of site contaminants and control of radon emanation
rates. The t r e a t a b i l i t y s t udy demonstrated that incorporation of the s o i l s into an on-site
monol i th would be pro t e c t iv e of both human health and the environment.

The r e su l t s of the t r e a t a b i l i t y s tudy are summarized in d e t a i l in the P i l o t S c a l e
T r e a t a b i l i t y S t u d y Report and i t s addenda. ( S e e T a b l e 1)
IV.B.2. S i t e Management Act iv i t i e s

Site management was provided during the remedial a c t iv i t i e s . Site management
included control of work, access to the S i t e , and monitoring the work in accordance with
p l a n requirements. The f o l l o w i n g s p e c i f i c activities were inc luded in the S i t e management:

Covers: The AAL soil s t o c k p i l e s were covered with g e o t e x t i l e tarp ing. The
covers were removed from the s t o c k p i l e each morning only at the working f a c e , i.e., that
area from which AAL so i l s were excavated for processing. The f e e d s t o c k p i l e s were re-
covered with t a r p i n g at the end of each work day. From time to time the tarp ing would
be blown off in certain areas due to high winds or storms. In response to requests f r om
EPA and C D P H E , a d d i t i o n a l work practices and methods were imp l emen t ed to ensure
coverage of the s t o c k p i l e s to the maximum extent po s s i b l e .

Stormwater: The S i t e was graded so that stormwater drained into the temporary
construction storage p o n d s at the north end of the Si t e . In a d d i t i o n , the S i t e perimeter
f ence was lined with si l t f enc ing and bermed with soil to prevent r u n o f f f rom the S i t e .
F o l l o w i n g excavat ion and b a c k f i l l of the two storage pond s used during the cons truc t ion
of the monoli th, the stormwater runo f f was diverted to a subsurface drainage system
beneath the perimeter roads

F l a g g i n g : F l a g g i n g was used as an addi t ional control measure in several areas.
Caution tape was p l a c e d at the edges of the s t o c k p i l e s of unproces sed AAL soi l s .
F l a g g i n g also was used to demarcate the stormwater retention p o n d s and other
excavations. As operat ions or s t o c k p i l e s changed c o n f i g u r a t i o n or were moved, re-
f l a g g i n g was per formed to ensure the appropriate demarcation of the various control
areas. EPA and C D P H E c o n t i n u a l l y reviewed the f l a g g i n g of the control areas to ensure
that the control areas were being a p p r o p r i a t e l y de s ignated.

F e n c i n g : The perimeter f en c e was maintained throughout construct ion and any
damage was p r o m p t l y repaired to maintain integr i ty of the f ence .
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Dust Control Measures: As stated above, AAL soil s t o c k p i l e s were covered with
g e o t e x t i l e tarp ing . Covers were employed to minimize windborne migrat ion of these
soil s . During work ac t iv i t i e s , these s t o ckp i l e s were uncovered at the working f a c e as
necessary to access the material for proces s ing, and then re-covered at the conclus ion of
work on a d a i l y basis.

Water trucks were used at the S i t e on a dai ly basis to moisten haul roads to
minimize dust generation. The water trucks were also used as necessary to d a m p e n s o i l s
prior to screening, crushing and transport ing. Water spray bars were e m p l o y e d to
minimize dust generation. The bars were ins ta l l ed on the crusher d i s charge ou t l e t
conveyor above the reagent storage vessels and along the perimeter f e n c e line.

A number of measures were implemented to control dust f r om the p u g m i l l and
surrounding areas. An enclosure was constructed of timber f r a m i n g and p l a s t i c she e t ing
to t o t a l l y enclose the p u g m i l l . T h i s approach proved to be u n s a t i s f a c t o r y since the
enclosure structure retained heat generated by the operation of the p u g m i l l as well as the
dust generated by those operations. The enclosue resulted in unac c ep tab l e wear and heat-
induced mechanical f a i l u r e and therefore was abandoned.

A d d i t i o n a l water for dust control was provided to the p u g m i l l opera t ing area.
S p r i n k l e r towers were erected over the cement and f l y a s h storage structures. The towers
were operated whenever cement or f l y a s h was loaded into the storage containers. During
normal produc t ion act ivi t ie s , this meant almost constant operation of the sprinkler towers.

A water curtain was erected along the west side of the p u g m i l l produc t i on area.
The water curtain was operated during active production of S/S materials. A d d i t i o n a l
sprinklers were i n s t a l l e d along the eastern fence of the S i t e ad jacent to S o u t h Bannock
S t r e e t . The sprinklers were operated whenever atmospheric c ondi t i on s favored the
product ion and d i sper s i on of airborne dust from the Si t e .

A f i x e d hose was located in the pugmil l production and loadout area. A person
was assigned to watch for dust generation and hose down any areas within reach of the
hose that were generating dust. Other areas were handled by use of water trucks. A
person was also assigned to watch the f l y a s h loading area for dust. Delivery vehic le s ,
storage structures and connecting hoses were examined for leaks and del ivery of cement
or f l y a s h was ha l t ed if dust generation was observed. Placement areas were also v i s u a l l y
monitored for dust generation. A water truck was used to control dust generation from
the p lacement areas.
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S e c u r i t y : On-site security was provided by S h a t t u c k on a seven-day per week, 24-
hour a day basis. Employee s , vendors and visitors were required to sign in and out. N o n -
e m p l o y e e s were required to be accompanied by a S i t e escort. The securi ty guards were
s tat ioned in a small trai l er at the north gate, and were required to walk the S i t e perimeter
every hour. S e c u r i t y personnel did not enter the exclus ion zone.

S i g n a g e : Warning signs were posted on the perimeter f e n c e and wi th in the
cons truc t ion area and were maintained throughout the cons truct ion, with a d d i t i o n a l
signage being added as necessary.

Radio log i ca l Ins t rumenta t i on: Radiological instruments were used during S i t e
ac t iv i t i e s for a variety of purpo s e s inc luding the measurement of employee exposure to
ionizing radiation, measurements of removable activity f rom sur face s , determination of
airborne rad ioac t iv i ty , excavation control, contamination control and measurement of
radium ac t iv i ty in s o i l s and other sol id materials. The f o l l o w i n g r a d i o l o g i c a l
instrumentation was used at the S i t e :

• Geiger counters;
• a lpha s c i n t i l l a t i o n de tec tors;
• a l p h a / b e t a counters;
• dose rate meters;
• gamma s c i n t i l l a t i o n detec tors;
• OCS gamma spectrometer
A d d i t i o n a l detail on the radiological instrumentation is set f o r t h in A p p e n d i x A.

IV.B.3. Ground Control
In order to accurately track the Phase II excavation, f o u n d a t i o n pr epara t i on , S/S

processing and placement activities, a system of ground control was implemented at the
S i t e . Ground control act ivi t ie s during Phase n operations inc luded the f o l l o w i n g :

• Determination of ground surface elevations by aerial m a p p i n g ;
• Es tab l i s hmen t of benchmarks;
• Es tab l i shment of site-wide grid system;
• Determination of the excavated volumes;
• Determination of fill volumes;
• Determination of f o u n d a t i o n elevations;
• Determination of S/S placement volumes;
• Determination of top of monolith elevation.
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A S i t e grid system was e s tab l i shed for i d e n t i f y i n g the loca t ion of S i t e a c t iv i t i e s .
The grid system consis ted of a 30 f oo t by 30 f o o t area i d e n t i f i e d by a row (R) and column
(C ) number (see F i g u r e 4). Rows run from east to west across the S i t e . Columns run
from north to south across the S i t e . R1C1 was established as the southwest corner of the
S i t e . Each grid was s ubd iv id ed into 9 blocks of 10-foot square areas. Blocks were
numbered 1 through 9, s tar t ing with block 1 in the northwest corner of the grid area (see
F i g u r e 6).

Temporary survey benchmarks were installed around the perimeter of the S i t e . The
l o ca t i on s of benchmarks were selected by Earth Sciences. The benchmarks were surveyed
by Arrow Engineering and Surveying of Denver, Colorado and re f erenced to the nearest
U . S . G e o l o g i c a l Survey benchmark.

The temporary benchmarks e s tabl i shed control po int s for volumetric surveys during
S i t e operations. Measurements of excavation volume of AAL so i l , BAL so i l , and
placement of S/S material were maintained on a dai ly basis.
IV.B.4. Rubble Crushing

Crushing operations began in 1994 during and f o l l o w i n g building demolit ion
required as part of the Phase I activities at the Bannock Stree t S i t e . Concrete b u i l d i n g
slabs, oversize rocks, brick, block and other masonry material were to be incorporated into
the monoli th (as demonstrated in the treatabil i ty study). In order to process these materials
by s t a b i l i z a t i o n and s o l i d i f i c a t i o n , it was necessary to reduce the material in size so that it
could be run through the mixing machinery. Crushing was performed in conformance with
the Rubble Crushing Plan dated January 13,1993. Crushable material was pas s ed through
a jaw crusher rendering the material -2 inches in size. Any materials greater than 2 inches
that passed through the crusher were screened and reprocessed.

During Phase I, a hoe ram was used in some cases for breaking b u i l d i n g slab
f o u n d a t i o n s and for d emo l i sh ing the stack af t er it was imploded . During Phase II
proce s s ing ac t ivi t i e s , addi t ional rubble crushing was performed to incorporate the crushed
rubble s t o c k p i l e into the monolith. For material that was too large for the jaw crusher but
too small to warrant bringing a hoe ram back on-site, a gel-like material cal l ed Bristar was
used to break-up the concrete. A hole was dril led in the center of the concrete and the
Bristar gel was placed in the hole. When the gel dried, it expanded causing the concrete to
crack and a l l ow ing it to be broken into smaller pieces.

Metal components and organic constituents such as wood, l ino l eum, and tarpaper
were not c l a s s i f i e d as crushable material. The noncrushable materials were s eparated,
s egregated, scanned for radioact ivi ty and disposed o f f - s i t e at CSI.
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IV.B.5. Phase II Mobil izat ion
Phase II mobilization was performed from May 1994 through Sept ember 1994 in

accordance with the Phase II Mobi l i za t i on Plan submitted to EPA on March 3, 1994 and
approved on May 6, 1994.

The Phase II mob i l i za t i on activit ies included excavation and b a c k f i l l of Rows 21
through 29 on the north end of the S i t e prior to relocating the s u p p o r t f a c i l i t i e s to that area;
excavation of Rows 1 through 3 on the south end of the S i t e to prepare for monol i th
construct ion; and construct ion of the support f a c i l i t i e s . A d e t a i l e d d e s c r i p t i o n of each of
these ac t iv i t i e s f o l l o w s .
IV.B.5.a. Excavation and B a c k f i l l of Rows 21 through 29

Rows 21 through 29 in the northern portion of the S i t e were excavated during the
period June 20, 1994 to July 27, 1994. The area was excavated for both above action level
(AAL) and below action level (B AL) soils. AAL soils are so i l s or other earth materials
that contain any constituent of concern in excess of the concentration or act ivi ty level
s p e c i f i e d in T a b l e 9-2 of the ROD ( A p p e n d i x B). BAL soi l s are s o i l s or other earth
materials that do not contain any constituent of concern in excess of those s p e c i f i e d
concentrations or ac t iv i t i e s . AAL soil was removed by a backhoe. Radio log i ca l
instrumentation was used to provide excavation control. The AAL soil was s t o c k p i l e d for
incorporation into the monolith.

BAL so i l s were also removed from Rows 21 through 29. The former retention
basin was prev iou s ly b a c k f i l l e d with clay and covered with a s p h a l t pursuant to a RCRA
Consent Decree between S h a t t u c k and the S t a t e of Colorado dated July 11, 1984. The clay
was excavated and s t o ckp i l ed along the west side of the S i t e for use in the cover system
f o l l o w i n g comple t ion of the monolith construction. Some of the a sphal t had been broken
up and u l t i m a t e l y d i s in t egra t ed during building and f a c i l i t y d e m o l i t i o n and d i s p o s a l
operations. The remaining asphalt was recovered prior to excavation, segregated, and
d i s p o s e d o f f - s i t e at CSI with the other non-crushable demol i t ion debris.

N o n - c l a y BAL soi l s were excavated from Rows 21 througn 29 to a p p r o x i m a t e l y the
level of groundwater to remove soi l s with elevated concentrations of molybdenum.
IV.B.S.b. Excavation of Rows 1 through 3

Excavation of Rows 1 through 3 occurred from J u n e 20, 1994 to J u n e 30, 1994.
AAL soil was removed by a backhoe. Radiological instrumentation was used to provide
excavation control.
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B AL soil was removed from this excavation to the approx ima t e e l evat ion of the
monoli th f o u n d a t i o n . The base of the excavation was leveled but not compacted . Due to
the shutdown of operations discussed below in Section IV.B.7., the excavated area of Rows
1 through 3 remained open f rom June 1994 until S/S proc e s s ing commenced in July 1996.

IV.B.S.c. S u p p o r t F a c i l i t y Construction
F o l l o w i n g AAL and BAL excavation activities, Rows 21 through 29 were

b a c k f i l l e d with roadbase and Cla s s A gravel to approximate original ground level. Two
sediment control pond s located side by side and occupying most of Rows 23 through 25
were constructed for erosion control. The southern embankment of the p o n d s ex tended to
Row 22.

U t i l i t y connections were in s ta l l ed in this area. Ele c tr i c i ty and water u t i l i t y
connections were e s tab l i sh ed to support o f f i c e and decontamination trai l er s relocated to the
north end of the proper ty as part of the Phase II mobilization.
IV.B.6. S t o r a g e S t o c k p i l e Construction

S t o c k p i l i n g was required to stage the on-site materials for S/S process ing. Storage
s t o c k p i l e s were or ig ina l ly constructed in 1994. Separate storage s t o c k p i l e s were
constructed for the storage of AAL soil, clay, and crushed rubble.

AAL soi l s f rom the vicinity propertie s , Rows 1 through 3, and Rows 21 through 29
were combined into one storage s tockpi le . T h i s s t ockpi l e was p l a c e d on the west central
port ion of the S i t e f rom approx imat e ly Row 9 through Row 20. U p o n compl e t i on of
construction, the s t o c k p i l e contained approximately 8,200 LCY of AAL soil from the
vicinity proper t i e s and 14,700 LCY of AAL soil excavated from the Bannock Stre e t S i t e
during mob i l i za t i on act ivit ie s .

C l a y f rom the closed impoundment was excavated and p l a c e d in two storage
s tockpi le s . One s to ckpi l e was located along the western boundary of the S i t e where the
former railroad spur served the S i t e . The other storage s t o c k p i l e was located on the east
side of the S i t e . The clay s t o c k p i l e s contained approx imat e ly 3,000 cubic yards of
material.

One addi t i onal storage s tockpi l e consisted of crushed bu i ld ing debris. The
buildings, slabs, pavement, and other crushable material produced approximate ly 4,000
cubic yards of crushed rubble. The s t o ckpi l e was constructed on the east side of the S i t e
north of the clay s t o c k p i l e .
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The storage s t o ckp i l e s were covered to f a c i l i t a t e dust control during the time when
operat ions at the Site were shutdown as discussed below in S e c t i o n IV.B.7. The s t o c k p i l e s
were covered with heat-welded pane l s of geo t ex t i l e . The g e o t e x t i l e was anchored with
earth and rock at the base of the storage s tockpile s . The s t o c k p i l e covers were maintained
during the shutdown period and replaced as necessary to control dust f rom the s t o c k p i l e s .
IV.B.7. S h u t d o w n Period Operations

S h a t t u c k received a Cease and Desist Order from the C i t y and County of Denver on
May 11, 1994 a l l e g i n g that the remediation was being per formed in v io la t ion of D e n v e r ' s
zoning ordinances. The Order was e f f e c t i v e June 11, 1994. Shat tu ck f i l e d an appeal of the
Order on June 10, 1994. Pending the appea l , Shattuck continued work that was not subject
to the Order unti l such work was completed in late S e p t e m b e r 1994.

The United S t a t e s f i l e d an action in federal court against the C i t y and County of
Denver on Augus t 29, 1994 seeking to overturn the Cease and Desist Order. On February
22, 1996, J u d g e W i l e y Daniel declared D e n v e r ' s Order to be un lawfu l . Denver appea l ed
the decision. On May 3, 1996, J u d g e Daniel denied a motion to stay his dec i s ion pend ing
appeal to the T e n t h Circu i t , and the remedial activities were resumed. On November 10,
1996, the T e n t h Circuit uphe ld J u d g e Daniel's February 22, 1996 decision. As a result of
D e n v e r ' s Cease and Desist Order, remediation was delayed from October 1994 to J u ne
1996.
IV.B.8. Remobilization

F o l l o w i n g the decision that the Cease and Desist Order was u n l a w f u l , product ion
equipment was mobilized to the S i t e in June 1996 and construction of S i t e f a c i l i t i e s
necessary for remediation activities was performed. The f a c i l i t i e s included two concrete
pad s: one for equipment decontamination and the other for p lacement of the p u g m i l l .
Init ia l work ac t iv i t i e s inc luded preparing f e e d s t o c k material for treatment by S/S.
IV.B.9. Excavation of S o i l s , Foundation Preparation, S/S Processing and Placement

Integra t ed proce s s ing and placement of S/S materials began on July 1, 1996. The
f o l l o w i n g operations were conducted s imultaneously from July 1, 1996 through November
13, 1997:

• Excavation of AAL soils;
• Excavation of B AL soil s;
• F o u n d a t i o n preparat ion;
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• Prepara t i on o f S / S f e e d s t o c k p i l e s ;
• Produc t i on of S/S material s; and
• Placement and compac t ion of S/S materials.
These act ivit ie s are described in the f o l l o w i n g sections.

IV.B.9.a. Excavation of S o i l s (Rows 4 through 20)
AAL so i l s were excavated from the remaining undisturbed por t i on s of the Bannock

Stree t S i t e ex t ending from Row 4 through Row 20. AAL soils were i d e n t i f i e d using f i e l d
radiation monitoring instruments and previous soil sampl ing and analys i s records.

AAL soils were excavated using backhoes and placed in trucks, front end loaders or
other s u i t a b l e equipment for transport to a storage s to ckpi l e . AAL soil was transferred
d i r e c t l y f r om the excavation to the storage s t o ckpi l e when prac t i cab l e . S p a c e cons traint s
prevented haul trucks f rom accessing the storage s t o ckpi l e in some areas. In these cases,
AAL soil was trans f erred f rom the excavation site to the storage s t o c k p i l e using f ron t end
loaders or bulldozers.

The storage s t o c k p i l e for the active excavation was located along the center of the
S i t e between the crushed rubble s tockpile and the AAL storage s t o ckp i l e containing soils
f rom Rows 1 through 3 and Rows 21 through 29 (which were excavated during Phase II
mobi l izat ion as described above), and the vicinity properties. During later s tages of
excavation, an a d d i t i o n a l storage s t o ckp i l e was located at the south end of the S i t e on the
compl e t ed monoli th.

Ground crews e q u i p p e d with radiation monitors worked in conjunc t i on with
excavator operators to separate AAL soils from BAL soils. Periodic sampl e s of so i l s to be
excavated were sampled and analyzed on site for Bismuth-214 by OCS in accordance with
the procedure described in the F i e l d A c t i v i t i e s Procedures Manual (FAPM). The FAPM
was prepared for EPA by ChemNuclear Geotech to guide c l eanup of uranium mill t a i l i n g s
sites. 5 Excavation continued until sample results indicated less than 15 p C i / g of radium-
226 above the background level of 1.5 p C i / g as determined in the Fina l Remedial
I n v e s t i g a t i o n Report for the Denver Radium S i t e , Operable Unit VIE, prepared by Versar
Inc. for EPA, dated January 1991. Volumes of AAL soil removed were reported to
S h a t t u c k and EPA's on-site representative on a daily basis.

5 The OCS a c t u a l l y determines the concentration of Bismuth-214 which is used as a surrogate for
Radium-226. C h e m N u c l e a r Geotech derived an empirical conversion f a c t o r u s ing l in ear regression
techniques to relate measured Bismuth-214 to Radium-226 in soil. EPA approved thi s technique for use
at the Bannock S t r e e t S i t e .
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The m a j o r i t y of the B AL so i l s were l e f t in p lace , l e v e l e d and compacted to create
the monol i th f o u n d a t i o n . However, any soil remaining between the base of the AAL soil
excavation and the f ounda t i on grade was removed as BAL soil. Control measures were
taken to keep AAL and BAL so i l s s egregated, including creat ing separate s t o c k p i l e s and
using d e s igna t ed equipment (or equipment which was decontaminated prior to h a n d l i n g
BAL s o i l s ) to handle each s t o c k p i l e to eliminate the p o s s i b i l i t y of cross contamination.
S p a c e re s tr ic t ions during construction resulted in some BAL so i l s being t emporari ly p l a c e d
on areas shown by laboratory tes t ing to have all AAL soil removed.

Due to space restrictions, some BAL soils also were placed t emporar i ly on top of
the monol i th . A liner was p lac ed on the monolith prior to the p lacement of these so i l s . The
BAL s o i l s were removed by a front end loader with the f i n a l 3 to 4 inches of soil being
removed by hand shoveling to ensure that the surface of the monolith was not damaged.

A total volume of 43,214 BCY (51,857 LCY using the ratio of 1.2 LCY per B C Y )
of AAL soil were excavated f rom the Bannock Stre e t S i t e . T h i s volume inc lude s the AAL
soil excavated f rom Rows 1 through 3 and Rows 21 through 29 during mob i l i za t i on
ac t iv i t i e s and the soil excavated from Rows 4 through 20 during the Phase II activities.
A d d i n g in the soil f r om the vicinity properties and the crushed rubble, the to tal volume of
soil and rubble to be incorporated into the monolith was approx imate ly 54,213 BCY
(63,256 L C Y ) .
IV.B.9.a.l. Soi l Excavation QA/QC Activi t i e s

A Quality Assurance Proje c t Plan ( Q A P P ) and a Construction Qual i ty Assurance
Plan ( C Q A P ) for Phase II operations were prepared in accordance with the UAO. The
QAPP was or ig ina l ly submitted for review by EPA on October 15, 1992 and was
approved on March 31, 1993. The CQAP was submitted on May 9, 1994 and approved
on October 3, 1994.

S o i l excavation qual i ty assurance/quality control involved the f o l l o w i n g operations:
• Excavation control during excavation activit ie s to s eparate AAL soil f r o m

BAL so i l ;
• F i e l d veri f i cat ion sampling of the limit of excavation;
• Laboratory conf i rmat ion of the limit of excavation.
T h e s e ac t iv i t i e s are described in detail in the f o l l o w i n g sections.
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IV.B.9.a. l .A. Excavation Control
Excavation control a c t iv i t i e s determined f i e l d s egregat ion of AAL so i l s and B AL

soils. AAL so i l s were s t o ckp i l ed for S/S processing and B AL so i l s were s t o ckp i l ed for
on-site cons truct ion ac t iv i t i e s .

I n s t r u m e n t a l monitoring was provided on a continual basis during excavation
activit ies . Measurements were recorded when a change in soil color, texture, or
consi s tency was observed or at the discretion of the excavation control technicians. A
de s c r ip t i on of the instrumentation used can be found in A p p e n d i x A.

Radio log i ca l surveys were performed u t i l i z ing a s h i e l d ed gamma s c i n t i l l o m e t e r and
an OCS. The s h i e l d ed gamma s c in t i l l ome t er was used during excavation of AAL soil to
determine the level of gamma radiation at the excavated ground sur face and to guide
excavation and segregation of radioactive soils for S/S treatment. The average gamma
readings were measured and recorded. When the gamma s c i n t i l l o m e t e r readings were
acceptable for each grid, veri f icat ion samples were collected.
IV.B.9.a.l.B. F i e l d Ver i f i ca t i on of Excavation Limits

Ver i f i ca t i on samples consisted of a composite of soil samples co l l e c t ed from the
center and corner blocks of the grid. A composite soil sample of a p p r o x i m a t e l y 500 grams
was placed in a metal can, sealed, and taken to the on-site laboratory for measurement of
the radium-226 concentration using the OCS. If the OCS ver i f i ca t i on analyses showed that
the radium-226 concentration was less than 15 p C i / g above background, excavation was
considered comple t e and laboratory confirmation samples were c o l l e c t ed . Resul t s of OCS
te s t ing were submitted to S h a t t u c k and to EPA's on-site representative each day and are
summarized in T a b l e 3.

One of the action l ev e l s set f o r t h in T a b l e 9-2 of the ROD, was thorium-230.
Thorium-230 is the rad i o l og i ca l precursor of radium-226. (Radioac t ive decay of
thorium-230 by a lpha p a r t i c l e emission produces radium-226.) Thorium-230 is not in
i t s e l f d e t e c t a b l e using f i e l d instrumentation or the OCS spectrometer. N e i t h e r is it
d e t e c t a b l e with more s o p h i s t i c a t e d laboratory instruments u t i l i z i n g gamma spectrometry.
As directed by EPA, in order to v er i fy that excavation to remove radium-226
contamination below the act ivity s p e c i f i e d in Table 9-2 of the ROD would also result in
the removal of thorium-230 to a level below the action l eve l , the f i r s t 20 grids excavated
from the southern portion of the S i t e during the Phase II mobilization activities were
submitted for laboratory analys i s of thorium-230 by alpha spectrometry. (This is the
reference method for determination of thorium-230.) The resul t s of these initial 20 grids
showed that excavation control methods for removal of radium-226 to a c t i v i t i e s below
the action level also re su l t ed in the removal of thorium-230 to a c t iv i t i e s below the action
level .
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IV.B.9.a.l.C. Laboratory Conf irmat ion of Limit of Excavation
C o n f i r m a t i o n sample s were composed of 3 to 10 v e r i f i c a t i o n s a m p l e s c ompo s i t ed to

form a soil sample . The compos i t e samples were submitted to A c c u l a b s Research, Inc. in
G o l d e n , C o l o r a d o ( A c c u l a b s ) for analysis of radionuclide content and arsenic, selenium
and lead. F i g u r e s 5 and 5a show the location of the excavation conf irmat ion c o m p o s i t e
sample s for Earth Science s and FDGTI, respectively.

No activity was performed on an area af t er sampling until result s of the
conf irmat ion s a m p l i n g were reported. Results of the conf irmat ion s a m p l e s were submitted
to S h a t t u c k and EPA's on-site representative and are summarized in T a b l e s 4 ( M e t a l s ) and
5 ( R a d i o n u c l i d e s ) . All sample s sent o f f - s i t e for confirmation t e s t i n g were returned to the
S i t e for incorporation into the monolith.
IV.B.9.b. F o u n d a t i o n Preparation

A f t e r removal of AAL and BAL soils necessary to achieve the d e s ign e levat ion, the
f ounda t i on was prepared using dozers, loaders, and compactors. The monolith f ounda t i on
was e s tab l i shed at the grades s p e c i f i e d in the Final Remedial Design. The base e levations
of the monolith f o u n d a t i o n are shown on Plate 1.

Several locations within the S i t e exhibited clay lenses at the f o u n d a t i o n grade
elevation. In order to produce a sound foundation, the clay lenses were removed and the
clay was a l lowed to dry and was reused for other on-site construction act ivi t ie s . The
excavated area was b a c k f i l l e d with BAL soils.

AAL soil extended below the base of the foundat ion grade in some areas. T h o s e
AAL soi l s were removed and the areas were b a c k f i l l e d with BAL soil to f o u n d a t i o n grade
unless the excavated area extended into or below the water table . If groundwater was
encountered, the depres s ion was b a c k f i l l e d with Clas s A gravel to the water table. The
subbase was b a c k f i l l e d with BAL soil to f ounda t i on grade. Where it was necessary to use
imported fill, the fill was tested to ensure that it met the requirements for BAL soil. BAL
s o i l s and b a c k f i l l were p la c ed in layers not to exceed 9 inches loose thickness, as set f o r t h
in S p e c i f i c a t i o n 02200, Part 3.8. The back f i l l was compacted to 90 percent maximum
dry den s i ty (ASTM D 1557 M o d i f i e d Proctor d e n s i t y ) in accordance with the
S p e c i f i c a t i o n 02200, Part 3.7. All other f o u n d a t i o n grades requiring no b a c k f i l l , were
p r o o f - r o l l e d and compacted to 90 percent maximum dry dens i ty .

In a very l imi t ed area of the S i t e , it was necessary to compact the mono l i th
f o u n d a t i o n using a d i f f e r e n t process than set f o r th in the s p e c i f i c a t i o n s . In and around
Row 8, a granular subgrade soil was encountered that could not be proper ly te s t ed using
t h e method referenced i n t h e s p e c i f i c a t i o n s . A f t e r discuss ion with E P A ' s oversight
contractor in the f i e l d , an alternative compaction procedure was used. In accordance with
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accep t ed engineering p r i n c i p l e s , in this limited area, the s o i l s were graded, surveyed and
then compac t ed using a H y p a c C-850 vibratory, smooth-drummed rol l er . F o u r p a s s e s
over the so i l s were made, and the f ounda t i on was surveyed. A n o t h e r pas s was made with
the r o l l e r and then the area was surveyed again. T h i s process was r epea t ed u n t i l , a f t e r the
s ixth pa s s , the C o n s t r u c t i o n I n s p e c t o r determined that no a d d i t i o n a l c ompac t i on was
achieved. A c c o r d i n g l y , the Cons truc t ion I n s p e c t o r approved the area for p la c emen t of
S / S material.
IV.B.9.b.l. F o u n d a t i o n Preparation QA/QC

Impor t ed fill was tes ted to ver i fy that the concentrations of c ons t i tuent s of concern
f ound in T a b l e 9-2 of the ROD were not exceeded. The compaction of the f o u n d a t i o n was
t e s t ed on a regular basis to ver i fy that the compaction was within the requirements of the
de s ign and the RA Work Plan. The f oundat ion compaction test r e su l t s are shown in T a b l e
6.
IV.B.9.C. Preparation of F e e d s t o c k Piles

I n d i v i d u a l f e e d s t o c k p i l e s were prepared for S/S product ion. F e e d s t o c k p i l e s were
composed of AAL soil from the storage s tockpi l e s with an admixture of crushed rubble
from the crushed rubble s tockpi l e . Both crushed rubble and AAL soil were passed through
a power screen to remove oversize material de f ined as -2 inches and later d e f i n e d , with
approval of EPA, as -3 inches. Oversize material was s t o ckpi l ed for fur ther crushing.

Each f e e d s t o c k p i l e was tested for radiological concentration and engineering
proper t i e s . The t e s t ing inc luded:

• Radium-226 concentration ( O C S )
• Optimum d e n s i t y and moisture content (ASTM D 588 with D 1557

compact ion energy)
• Mois ture content of the f e e d s t o c k soil (ASTM D 4643)
• A t t e r b e r g l i m i t s (ASTM D 4318)
• Part ic l e size d i s t r i bu t i on (ASTM D 422)
• In p l a c e d e n s i t y (ASTM D 1556)
• S t a n d a r d soil c l a s s i f i c a t i o n (USCS)

IV.B.9.C.1. F e e d s t o c k Characterization QA/QC
The above t e s t i n g was performed before a f e e d s t o c k p i l e was p lac ed in service.

The engineering t e s t s were performed in accordance with ASTM reference s tandards cited
above in S e c t i o n I V . B . 9 . C . S o i l c l a s s i f i c a t i o n was performed using the U n i f i e d S o i l
C l a s s i f i c a t i o n S y s t e m . I n - p l a c e dens i ty was determined by the sand cone method (ASTM
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D 1556). M o d i f i e d Proctor densi t ie s and moisture contents were also per formed to
evaluate the f e e d s t o c k material (ASTM D 1557 and ASTM D 4643, r e s p e c t i v e l y ) . In
a d d i t i o n , the rad ionuc l ide content of each s t o ckp i l e was measured using the OCS prior to
production of S/S material.

F e e d s t o c k p i l e s were also sampled p er i od i ca l ly during produc t ion. Mois ture
contents were tested at least twice each day to ensure that water addi t i on rates remained
appropr ia t e . Radionuc l i d e concentrations were evaluated using OCS twice each day.
Resul t s o f f e e d s t o c k characterizations were presented to S h a t t u c k and to EPA's on-site
representative and are summarized in T a b l e 7.
IV.B.9.d. Production of S/S Material

Produc t ion of the S/S material was accomplished by f e e d i n g the screened AAL s o i l s
into the pugmi l l where it was mixed with T y p e I/H Cement and C l a s s C F l y a s h at a ratio of
70 to 20 to 10, re spec t ive ly, by dry weight as demonstrated in the trea tab i l i ty study. Water
was added to the above mixture to achieve a target moisture content of 4 to 6 percent above
optimum in accordance with the Construction S p e c i f i c a t i o n s . S o m e S/S material proved to
be d i f f i c u l t to work with at 4 percent above optimum moisture. When this condition was
observed in the f i e l d , the Q A / Q C manager would order the water content to be reduced to
a p p r o x i m a t e l y 2 percent above optimum or until working proper t i e s of the S/S mixture
were ac c ep tab l e for placement. In all cases, moisture content of the S/S material was
maintained wet of opt imum to provide adequate water for hydrat ion of the cementi t ious
materials.

The d a i l y p u g m i l l produc t i on is summarized in T a b l e 8 and inc lude s the volume of
the reagents used in the production process. The daily production reports indicate that
a p p r o x i m a t e l y 99,687 wet tons of soil were processed through the p u g m i l l . Based on an
average moisture content for the f e e d s t o c k p i l e s of 14 percent, the amount of dry soil
processed is approx imat e ly 87,603 dry tons. Using a dry dens i ty of soil of 3,225 l b / y d s , 6

the volume of soil processed is a p p r o x i m a t e l y 54,330 BCY.
A descr ipt ion of the pugmi l l calibration procedures is set f o r t h in A p p e n d i x B.

6 C a t e r p i l l a r Performance H a n d b o o k , E d i t i o n 27, 1996 l i s t s the dry d e n s i t y of soil as between 3,200 and
3,250 l b / y d 3 .
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IV.B.9.d.l. S/S Material Characterization QA/QC
S/S material was sampled for a variety of characteristics as s p e c i f i e d in the

Remedial A c t i o n Work Plan and included the f o l l o w i n g :
• U n c o n f i n e d compress ive strength at 3 days curing t ime;
• U n c o n f i n e d compres s ive strength at 7 days curing t ime;
• U n c o n f i n e d compressive strength at 28 days curing t ime;
• Extrac tab l e rad ionuc l id e s and metals.
S a m p l e s for t e s t i n g of unconfmed compressive s trength were obtained at least once

each day for every 500 cubic yards of S/S material placed in the monoli th. Cured cores
were te s t ed for ex trac tab l e radionucl ide s and metals at a rate of one test for every 10 days
of S/S process ing. Moisture content of the S/S material was also measured p e r i o d i c a l l y
each day to v e r i f y that the moisture content was within — 2 / + 4 percent of op t imum a f t e r
placement o f S / S .

Moisture content and unconfmed compressive s trength were determined on the S i t e .
Cores were prepared using standard proctor compaction and al lowed to cure in a moisture
and temperature control led environment for the s t ipu la t ed amount of time (where the
resul t s of the 7 day te s t s were acceptable, the 28 day test s were not p e r f o rmed). The
unconfined compressive strength was determined according to the ASTM test method.
Extrac tab l e radionuc l ide s and metals were determined on a solid core section by Accu lab s .

T e s t result s of unconf ined compressive strength were provided to S h a t t u c k and
EPA's on-site representative and are summarized in T a b l e 9. The t e a c h a b i l i t y test r e su l t s
are summarized in T a b l e 10.
IV.B.9.e. Placement and Compact ion of S/S Material

S/S material was trucked to the area of the monolith being constructed. S/S material
was p la c ed using a dozer and compacted using a smooth drum vibratory compactor in lifts
with a maximum thickness of 12 inches. Throughout the placement of S/S processed
materials, the lift thickness was monitored to ensure that a lift thickness of 12 inches was
not exceeded. As discussed below, when the use of metal forms was implemented to
obtain a better edge on the lifts, the forms were fabricated to a height of 12 inches to
maintain a lift thickness of 12 inches or less. Processed material was compacted within 45
minutes of mixing. The material was compacted to at least 90 percent of the M o d i f i e d
Proctor dens i ty (ASTM D 1557).

In accordance with S e c t i o n 02215, Part 3.4 of the S p e c i f i c a t i o n s , at the end of
construction ac t iv i t i e s each day, exposed S/S processed materials were moistened and
covered with p l a s t i c to maintain a moist surface. If more than 5 hours e lap s ed be fore
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placement of overlying or adjacent S/S mixture, a cold jo in t was considered to have
occurred. In accordance with S e c t i o n 02215, Part 3.3 of the S p e c i f i c a t i o n s , cold j o i n t s
between lifts of processed materials were treated with dry por t land cement (which was
mois t ened) to d e v e l o p a sound bond between l i f t s .

To produce a sharp edge on the individual lifts that a l so e xh ib i t ed the required
compac t i on and s t r eng th required the consideration of several methods. The f i r s t method
considered was to trim the edge of the lift using a bobcat or small loader bucket. T h i s
technique worked acc ep tab ly with regard to achieving a well compacted lift edge.
However, the amount of rejec t material produced was unacceptable.

Other techniques were considered including the use of walk-behind vibratory ro l l er s
and equipment-mounted p l a t e compactors. In addition, a variance p e rmi t t ing tapered edges
of the lifts was sought and obtained from EPA. However, these alternative techniques were
not able to produce an edge that provided the required degree of compact ion in the amount of
time necessary to keep up with an accep tab l e production rate for S/S material.

Two addi t ional techniques were considered which involved using forms to h e lp
hold the edge while the material was compacted. Wooden forms were tried and re j e c t ed
as not strong enough to c on f in e the lift edge while compact ion was taking place . F i n a l l y ,
steel forms were tried and were found to be acceptable. Earth Sci enc e s u t i l i z e d steel
forms to conf ine the edge material and walk-behind "jumping jack" vibratory compactors
to provide edge compaction. FDGTI also utilized steel forms to confine the edge
material, but u t i l i z ed vibrating p l a t e compactors to provide the compact ion energy to the
edge of the l i f t .
IV.B.9.e.l. Compaction of S/S Material QA/QC

A f t e r S/S material compaction, the degree of compaction was t e s t ed using the
ASTM method for sand cone dens i ty (ATSM D 1556). Densi ty was measured at least
once per day of production, and at least once every 500 cubic yards of production. The
location of each compaction test and source f e ed s tock was recorded. Results of each
compaction test were provided to Shat tu ck and the EPA's on-site representative and are
summarized in T a b l e 11.

For compaction tests that indicated less than the required 90 percent of maximum
M o d i f i e d Proctor dens i ty, the test area was mechanically recompacted and re t e s t ed . If the
retest did not achieve 90 percent compaction, a sample of the compacted material was
obtained using a por tab l e coring machine and cured for 28 days. The unconf ined
compressive strength was measured to verify that the required degree of unconfined
compressive strength was at least 50 pounds per square inch. T a b l e 11 indicates those
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compaction test s which did not meet the 90 percent maximum M o d i f i e d Proctor d en s i ty
requirement. The f o o t n o t e s to T a b l e 11 describe the actions that were taken for t e s t s that
did not meet the 90 percent maximum M o d i f i e d Proctor dens i ty requirements (see also
Section V.B.4. of this report).
IV.B.10. S i t e Q A / Q C Manager Activities

Joe Cesare and Associates (JCA) provided f u l l time inspec t ion services for Earth
Sci enc e s ' ac t ivi t ie s during the construction phase of the remedial action. The construction
inspector provided quality control services for all phases of the construction act ivity
in c lud ing operation of the geotechnical laboratory, production of the S/S mixture,
placement of the S/S mixture, compaction of the S/S mixture, and production of cold j o i n t s
and other t ime-dependent parameters.

JCA trained a p p l i c a b l e Earth Science s ' personnel in geotechnical t e s t ing of so i l s
and S/S materials prior to the start of S/S production. Personnel were trained in laboratory
operations and conduct ing the required te s t s in accordance with the ASTM procedures.

In addit ion to training these personnel, JCA provided QA/QC oversight, observed
test procedures, and approved test results before acceptance and release of the test data.
JCA provided periodic process audits of laboratory operations to ensure conformance with
A S T M procedures.
IV.B.11. Demobil izat ion

Earth Sciences and AWS Remediation demobilized from the S i t e during March and
April 1997. Equipment was surveyed for surface radioactivity to confirm that it met the
NRC Guide l in e 1.86 release criteria prior to removal from the f a c i l i t y . Trai l e r s , other
support f a c i l i t i e s , and equipment for maintaining the perimeter air monitoring system
remained on-site.

Some waste materials were l e f t on-site f o l l o w i n g Earth Sci enc e s ' demobilization.
These materials were characterized and removed for disposal by Envirochem, Inc. during
1997 and 1998.
IV.B.12. Mobil izat ion of FDGTI

F o l l o w i n g Earth Sciences work at the S i t e , FDGTI continued the Phase II
remediation act ivi t i e s . FDGTI mobilized to the S i t e in April 1997. As part of the
mobilization act ivi t e s , a f e e d hopper f i t t e d with grizzly, pugmil l and two f e e d s i los (for
cement and fly ash) and screening p lant were brought on to the Bannock S t r e e t S i t e by
FDGTI's subcontractor, Bio-Chem Technologie s o f Riverside, Cal i fornia. Two 6,000 ton
storage units ( p i g s ) were already on site for storage of cement and fly ash. H e a v y
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equipment, water trucks and l ight equipment also were mobilized to the S i t e , as required
to per form the work. A mobile crusher was mobilized to handle crushing of oversize
rubble as necessary. The former decon trailer was rep laced with a s u i t a b l e structure and
t h e S o i l s Lab wa s r e t r o f i t t e d . FDGTI uti l ized th e e x i s t ing on-site contractor o f f i c e
trai lers .
IV.B.13. Preparat ion of Monoli th Foundation from Rows 18 through 24

Rows 18 through 21 of the monolith foundation were prepared by FDGTI in
accordance with the de s ign and in the same fa sh ion as Rows 1 through 17. As the
excavation, S/S t r ea tment , and construction of the monol i th p r o c e e d e d , it became
necessary to extend the mono l i th f o u n d a t i o n to accommodate a d d i t i o n a l proces sed
material as approved by EPA. Rows 22 through 24 were added to the monol i th
f ounda t i on to the north. As with previous foundat ion preparation ac t iv i t i e s , AAL soils
were excavated for S/S treatment and replaced with s to ckpi l ed B AL soil and imported fill
to bring the f o u n d a t i o n up to grade.
IV.B.14. Process ing and Placement of all Remaining AAL S o i l

A d d i t i o n a l volume of processed material over the monolith design necessitated
adding three and one-half 12-inch l i f t s to the top of the monoli th, as well as extending the
monol i th to the north. M o d i f i c a t i o n s to the monolith des ign made it necessary to also
m o d i f y the cover des ign. Ins t ead of using 18 inches of c lay on top of the monoli th, EPA
approved the use of a geo synthe t i c clay liner with a 6-inch layer of c lay as b e d d i n g for
the liner. The m o d i f i c a t i o n s to the monolith and cover de s ign are f ur th e r described in
Sect ion V.B. of this report.
IV.B.15. Shutdown Period Operations

During cons truct ion of the monolith cover, add i t i ona l s l o p e s t a b i l i t y analys e s were
required to address the change in materials for the cover system. Cons t ruc t i on operations
were suspended while the analysis was performed from December 12, 1997 through
February 19, 1998.
IV.B.16. C o m p l e t i o n of the M o n o l i t h

The construction equipment was remobilized on February 20, 1998, and
construction ac t ivi t i e s resumed on the same day. All S/S proce s s ing was c ompl e t ed by
November 13, 1997. The top elevations of the completed monolith are shown on Plate 2.

F o l l o w i n g c o m p l e t i o n of the monolith construction, the monol i th was surveyed by
Arrow Engineering & Survey ing . Based on the survey, the monol i th volume was
c a l c u l a t e d . The average surveyed volume of the monolith is 83,610 yd .
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The volume of the monoli th can be used to ca l cu la t e the volume of soil that was
incorporated into the monol i th. U s i n g the monolith volume of 83,610 yd3 and an average
dry den s i ty of the mono l i th of 115.9 lb/ft 3 ( T a b l e 11), the dry weight of the monol i th is
130,820 tons. S u b t r a c t i n g the weight of the cement and f l y a s h of 28,586 and 14,509 tons
( T a b l e 8), r e s p e c t i v e l y , the dry weight of the soil in the mono l i th is 87,725 tons. U s i n g a
dry d e n s i t y of soil of 3,225 l b / y d 3 (as cited above in S e c t i o n I V . B . 9 . d . ) , the volume of
soil in the monol i th is a p p r o x i m a t e l y 54,406 BCY (65,287 LCY). T h i s is very close to
the volume of soil and crushed rubble determined to be incorporat ed into the monol i th
through surveying of the s t o c k p i l e s as discussed above in S e c t i o n IV.B.9.a . and through
c a l c u l a t i n g the volume of soil processed through the p u g m i l l as d i s cu s s ed in S e c t i o n
IV.B.9.d .
IV.B.17. M o n o l i t h Cover C o m p l e t i o n

In order to meet the o b j e c t i v e s of the cover system which are described above in
S e c t i o n IV.B., the mono l i th cover is designed and constructed with a g e o s y n t h e t i c c l a y
liner ( C l a y M a x ) over lying a 6-inch clay layer on top of the mono l i th and 18 inches of
clay on the s i d e s l o p e s . The cover system includes a 12-inch f i l t e r drainage layer of sand
and gravel to assi s t in transport ing surface water from the top of the monol i th , and an 18-
inch layer of r iprap to provide long-term durabili ty, resistance to burrowing animals and
erosion protec t ion. Overall, the combined layers of the cover system also provide
resistance to f r e eze- thaw condi t ions , and provide for radon p r o t e c t i o n and gamma
attenuation.

The cover system materials were tested for conformance with the Construct ion
S p e c i f i c a t i o n s . T a b l e 12 is a summary of the cover clay phys i ca l proper t i e s test re sul t s .
Figure 11 d i s p l a y s the re sul t s of the moisture-density and p ermeab i l i ty t e s t ing of s ampl e s
of the clay materials used to construct the clay cover. The test r e su l t s presented on T a b l e
12 and F i g u r e 11 were obtained from samples of clay material f r om the western end of an
a p p r o x i m a t e l y 40,000 cubic yard s t o c k p i l e at the Bluestone A g g r e g a t e Company f a c i l i t y
in J e f f e r s o n County, Colorado (see Figure 12). A p p r o x i m a t e l y 13,000 yards of clay
material were obtained f rom thi s f a c i l i t y and used as clay cover or b e d d i n g material for
the geosynthet ic clay liner (ClayMax). The original remedial de s ign ant i c ipated in situ
p e r m e a b i l i t y t e s t i n g of the clay cover a f t e r placement and compact ion of the clay at the
Shat tu ck S i t e . It was determined that such testing would not only s i g n i f i c a n t l y de lay and
pro l ong construction ac t iv i t i e s , but that such test ing would require the c lay cover material
to remain exposed to the elements for several months while the t e s t s were being
per f ormed . S u c h exposure was contradictory to the requirement that the c lay cover be
covered with sand as soon as po s s i b l e a f t er placement and compaction. Cons equen t ly , a
revised procedure was d e v e l o p e d whereby the permeab i l i ty of the c lay material was
determined for a given range of molding water contents and dens i t i e s . F i g u r e 11 pre s ent s
the r e s u l t s of these t e s t s in a graphical form. Based on these test r e su l t s and r e s t r i c t ing
the a l l o w a b l e moisture content to -1 to +4% of opt imum, the a c c e p t a b l e d e n s i t y values
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that r e su l t ed in a p e r m e a b i l i t y value of 1 x 10"7 cm/sec or l e s s for these moisture content s
were de termined. The a c c e p t a b l e moisture contents were used to control the moisture
and d e n s i t y during p la c ement and compaction of the clay cover mater ia l s so as to achieve
the required p e rmeab i l i ty s p e c i f i c a t i o n .

T a b l e 13 summarizes the re su l t s of the gravel and r iprap p h y s i c a l p r o p e r t i e s t e s t s
and rock qual i ty scores. In addi t i on , the clay layer was tested to conf irm that it was
a d e q u a t e l y compac t ed in accordance with the Construct ion S p e c i f i c a t i o n s . The f i e l d
c ompac t i on t e s t s for the c lay cover are summarized in T a b l e s 14 and 14a. A summary of
the cover materials p lac ed is shown in T a b l e 15.

Cons truc t i on of the monol i th cover was completed in accordance with the
approved d e s ign on May 21, 1998. Plate 3 shows the top of the c lay layer. P l a t e 4 shows
the top of the sand layer and P l a t e 5 shows the top of the gravel layer. P l a t e 6 shows the
surveyed top of the r iprap material to provide f inal t o p o g r a p h i c e l evat ions for the
c o m p l e t e d mono l i th cover system. A cross section of the cover system which shows all
of the ind iv idua l layers is shown in Plat e 7. Plate 7a shows a d d i t i o n a l d e t a i l of the toe
drains on the s i d e s l o p e s and the north end.

U p o n c ompl e t i on of the cover system, radiation surveys were conducted in
accordance with S e c t i o n 01420, Part 3.8 of the Construction S p e c i f i c a t i o n s . The surveys
inc luded gamma and radon f l u x surveys on top of the cover system and radon
concentration te s t ing along the perimeter of the Site. Plates 8, 9 and 10 show the
lo ca t i on s of the gamma, radon f l u x and perimeter radon t e s t s , r e s p e c t i v e l y . The r e su l t s of
the surveys were submitted to EPA on Sept ember 24, 1998.

The gamma survey was conducted using the Row, Column grid system in
accordance with S e c t i o n 01420, Part 3.8A of the S p e c i f i c a t i o n s . A measurement using a
microR meter was taken for every 100 square meters. The average measurement above
background at one meter above the surface was 1 uR/hr. T a b l e 16 shows the re su l t s of
the gamma survey of the cover system. The values are s u b s t a n t i a l l y below the 20 uR/hr
s tandard prov ided in T a b l e 9-2 of the ROD.

The radon f l u x measurements were taken at a frequency of 1 per 20,000 square
f e e t in accordance with S e c t i o n 01420, Part 3.8B of the S p e c i f i c a t i o n s and in accordance
with procedures approved by EPA and CDPHE. T a b l e 17 shows the radon f l u x
measurements for the cover system. The mean radon f l u x , i n c l u d i n g background, was
0.06 p C i / m 2 - s . The ARAR provided in T a b l e 9-2 of the ROD is 23.7 p C i / m 2 - s .

The radon concentrations at the S i t e property line were measured by p l a c i n g
charcoal canisters on the proper ty- l ine f ence at a frequency of 1 per 100 linear f e e t in
accordance with Sec t i on 01420, Part 3.8C of the S p e c i f i c a t i o n s . Measurements were
taken for a period of 48 hours as s p e c i f i e d by EPA and C D P H E . T a b l e 18 shows the S i t e
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per imeter radon s a m p l i n g r e su l t s . The average radon concentrat ion, i n c l u d i n g
background, measured a long the proper ty- l ine f ence was 0.3 p C i / 1 (rounded up f r o m 0.28
p C i / 1 ) . The radon concentrat ion s tandard, inc luding background, prov id ed in T a b l e 9-2
of the ROD is 0.65 p C i / 1 .
IV.B.18. Q A / Q C A c t i v i t i e s

FDGTI i m p l e m e n t e d the Phase II QAPP and CQAP d e v e l o p e d by Earth S c i e n c e s
without any changes. FDGTI had a f u l l - t i m e QA/QC Manager on-site at all times. Dai ly
Q A / Q C report s were c o m p l e t e d and submitted by the Q A / Q C Manager.
IV.B.18.a. S i t e Q A / Q C Manager Act iv i t i e s

Mr. Ben Lo served as the QA/QC Manager and was on-site at all t imes during
cons truct ion ac t iv i t i e s . Mr. Lo is a registered Profe s s i onal Engineer in C o l o r a d o , and
h o l d s an M . S . in Geo t e chn i ca l Engineering and a Ph.D. in Engineering. The Q A / Q C
Manager was r e s p o n s i b l e for supervis ing the soils technicians and the air q u a l i t y
technician, and for managing subcontracted work such as surveying, o f f - s i t e t e s t i n g , and
s l o p e s t a b i l i t y analyses . The Q A / Q C Manager reviewed and sealed al l a p p r o p r i a t e
drawings and documented required spec i f i ca t ions revisions. He also reviewed f i e l d
operat ions to ensure compl iance with work plans and s p e c i f i c a t i o n s .

The Q A / Q C Manager was on-site f u l l - t i m e throughout construction. In a d d i t i o n to
regular i n t e r f a c e with the on-site EPA representative, in spe c t i on s of the f o l l o w i n g
construct ion a c t i v i t i e s were made on a continuing basis:

• Pugmil l cal ibration and production operation
• Screen ing operat ion for f e e d s t o c k material
• Crushing operat ion for rubble
• Placement and compact ion of monolith
• Geote chnica l laboratory t e s t ing operation
• I n - p l a c e sand cone dens i ty t e s t ing
• F o u n d a t i o n excavation operation and control
• Placement and compact ion of ba ck f i l l material
• Placement and compaction of RSCL
• Placement of GCL ( G e o s y n t h e t i c Clay Liner)
• Placement and compaction of f i l t e r drainage layers (sand & grave l)
• Placement of rip-rap material
• Placement and compaction of common fill at the north s l o p e
• Decontamination of on-site transportation routes and equipment sur face s
• S e e d i n g on the north s l o p e
• S u r v e y i n g ac t iv i t i e s
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In a d d i t i o n , the Q A / Q C Manager reviewed all test re sul t s and r epor t s prior to submission.
The Q A / Q C Manager prov ided the f o l l o w i n g training f or the geotechnical

per sonne l:
• Preparation and h a n d l i n g of soil cement
• S a m p l i n g procedures for materials addre s s ing in the SAP
• F i e l d a n a l y t i c a l techniques
• S o i l mechanical proper t i e s and t e s t ing
• Documentation of s a m p l i n g and f i e l d analytical procedure s
• Use of s tandard forms for CQA activities
• K n o w l e d g e of the construction s p e c i f i c a t i o n s
The Q A / Q C Manager rout inely reviewed the procedures used for t e s t s p e r f o r m e d

in the laboratory. He also prov id ed oversight to the laboratory technic ians to insure that
the t e s t s were per f ormed as required.
IV.B.19. Perimeter Air Monitoring

Perimeter air monitoring was performed during Phase II operat ions in accordance
with the Phase II Air Monitoring Plan as revised by the Phase n M o b i l i z a t i o n Plan. Before
earth-dis turbing Phase II operations commenced, m o d i f i c a t i o n s to the air monitoring
program were implemented . The changes included the add i t i on of P M 1 0 sampler s and
relocation of some of the sampl ing stations. Figure 6 shows the locat ion of the air
monitoring stations. Perimeter air monitoring measured the f o l l o w i n g characterist ics on a
d a i l y basis:

• T o t a l su spended p a r t i c u l a t e s ( T S P )
• T o t a l su spended par t i cu la t e s equal to or less than 10 microns in diameter

( P M , 0 )
• T o t a l l ong-l ived airborne a l p h a emitting radionuc l ide s considered as thorium-

230
During construction act ivi t ie s , the concentration of airborne meta l s , arsenic,

selenium and lead were measured each week and if there was an exceedance in TSP or
PM-10 for a par t i cu lar monitoring station.

The air monitoring system remained in place and the approved Air Moni tor ing
Plan was i m p l e m e n t e d until the comple t ion of s tabi l izat ion of AAL s o i l s and placement
of all processed materials . The air monitoring activities i n c l u d i n g d e s c r i p t i o n s of the
meteoro logica l s t a t i on , TSP samplers and P M i 0 samplers, are d i s cu s s ed in d e ta i l in
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A p p e n d i x D to th i s report. The r e su l t s of the perimeter air moni tor ing, which were
included in the M o n t h l y S t a t u s Reports submitted to EPA, are presented on A p p e n d i x N.

D e s p i t e c on s id erab l e e f f o r t s to control dust generation f r o m the s t o c k p i l e s and the
proc e s s ing opera t i on s at the Site as described above in S e c t i o n I V . B . 2 . , EPA is sued f i v e
N o t i c e s o f V i o l a t i o n (NOV) for exceedances of air s tandards for TSP and PM-10. In
response to rece ipt of an N O V , e f f o r t s to keep dust generation to a minimum were
i n t e n s i f i e d in order to prevent f u t u r e exceedances.

The dust minimization e f f o r t s f o cu s ed heavily on c o n t r o l l i n g dust f r o m the
p u g m i l l and surrounding area. A f t e r an enclosure constructed for the p u g m i l l proved to
be unworkable, add i t i ona l water was provided to the p u g m i l l o p e r a t i n g area. T h i s
inc luded i n s t a l l a t i o n of sprinkler towers over the cement and f l y a s h s torage s tructures and
the add i t i on of a water curtain along the west side of the p u g m i l l p r o d u c t i o n area. The
spr inkl er towers and water curtain were operated during any active p r o d u c t i o n of S/S
material s . S p r i n k l e r s were also i n s t a l l e d along the eastern f e n c e of the S i t e a d j a c e n t
S o u t h Bannock S t r e e t . T h e s e sprinklers were operated when cond i t i on s f a v o r a b l e to dust
generation and d i sper sa l of airborne dust existed. H o s e s and water trucks were also used
ex t en s iv e ly to minimize dust generation

There were no exceedances in the airborne radionucl ide s tandards . A l t h o u g h the
radionucl ides are reported as 24-hour measurements, the airborne release criteria for
radionuc l ide s are annualized averages. If all of the 24-hour f i l t e r s had been ana lyz ed , the
average values for r a d i o n u c l i d e s would have been even lower than pre s en t ed in A p p e n d i x
N .
IV.B.19.a. I n s p e c t i o n and A u d i t by CDPHE

C D P H E in sp e c t ed the documentation of the perimeter air monitoring system shor t ly
af t er the beginning of the construction period. A f i e l d f l o w calibration was performed
using CDPHE's calibration t e s t ing equipment. The calibration v er i f i ca t i on was within the
expec t ed f l o w rate.

C D P H E also performed an audit of the perimeter air monitoring system during the
Phase II construction act ivi t i e s . The CDPHE audit and Earth S c i e n c e s ' re sponse indicated
that air qua l i ty re sul t s obtained from the perimeter air quali ty monitoring system were
valid.
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IV.B.20. H e a l t h and S a f e t y Instrumentation
Earth S c i e n c e s / A W S Remediation used the f o l l o w i n g t y p e s of ins truments and

de t e c t or s in a d d i t i o n to the radiological instrumentation pr ev i ou s ly i d e n t i f i e d :
• Personal s a m p l i n g p u m p ;
• Airborne dust monitor; and
• Ammonia detec tor.
The h ea l th and s a f e t y instrumentation was used to evaluate the p o t e n t i a l exposure of

employe e s to p o t e n t i a l l y hazardous airborne contamination.
FDGTI also used the f o l l o w i n g heal th and s a f e t y in s t rumenta t i on at the S i t e :
• Mini-Ram dust monitor, Model PDM-3
• Hnu pho t o i on i za t i on detector, with a 10.2 eV probe
• SKC personal s a m p l i n g pumps and media
• Gi l i bra t or f l o w calibrator
• Quest sound level meter
• C o m b u s t i b l e gas meter
Detai l ed d e s c r i p t i o n s of the health and s a f e t y ins trumentat ion are set f o r t h in

A p p e n d i x E.
IV.B.21. Debris Dispo sa l and Equipment Decontamination

Debris consi s ted of tarp s , p l a s t i c , PPE, straw, scrap metal , scrap wood, the former
S o i l s Lab and other materials described above. All material met criteria to be d i spo s ed
of at CSI. Fifty sea vans and 4 r o l l - o f f s were utilized to contain, transpor t and d i s p o s e of
S i t e debris. All u s e f u l equipment and supp l i e s removed f r o m the S i t e were
decontaminated and scanned prior to release f rom the S i t e . Decontaminat ion cons i s t ed of
removal of all dirt and dust with a pressure washer and hand t o o l s , f o l l o w e d by a scrub
and a d d i t i o n a l pressure wash.
IV.B.22. Excavation and Disposal of Oil-Impacted S o i l s

The RI noted an area of soils contaminated with petroleum hydrocarbons (oil-
impacted s o i l s ) on the southern portion of the Si t e . During the excavation of AAL soi l s
in the area of Rows 7 and 8, a small volume (approx imate ly 3 to 4 yards) of o i l- impact ed
so i l s were encountered. In accordance with Sec t ion 2 of the approved Remedial Design,
an evaluat ion was conducted to determine if these soi l s could be treated with the other
AAL soils and placed in the monolith.
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T e s t i n g cyl inders were made of the oil-impacted so i l s and l e a c h a b i l i t y and
s trength t e s t s were conducted in accordance with EPA and C D P H E approved procedures.
The cyl inders passed all l eachab i l i ty and strength criteria and, accordingly, the materials
were treated and incorporated into the monolith. The re su l t s of the l e a c h a b i l i t y and
s t r e n g t h t e s t i n g are set f o r t h in A p p e n d i x F.

During f o u n d a t i o n preparat ion, oil-impacted s o i l s were encountered wi th in the
f o o t p r i n t of the monol i th and north and west of the p la c ed mono l i t h in Row 17. On
January 31, 1997, S h a t t u c k submitted to EPA a p lan to determine the extent of oil-
impac t ed s o i l s in the western port ion of Row 17, a p r o p o s a l for b ioremediat ion of any oil-
impac t ed s o i l s in this area, and a procedure for addre s s ing o i l - i m p a c t e d s o i l s during
f o u n d a t i o n pr epara t i on for Rows 18 through 21.

In order to determine the extent of oil-impacted s o i l s , 5 auger holes were d r i l l e d
through the top of the m o n o l i t h along Row 17 until under ly ing soil was encountered.
One soil sample was taken from each auger hole from vi s ib ly stained soil above the water
table . S a m p l e s were submit t ed to an approved laboratory for analys i s .

Resul t s f r om the analyses showed that all of the t o ta l p e t r o l e u m hydrocarbon
(TPH) concentrations from the samples were below 500 parts per m i l l i o n with the
e x c ep t i on of a s i n g l e sampl e in the westernmost portion of the mono l i th which exhib i t ed
s l i g h t l y elevated l ev e l s of TPH. Upon receipt of the r e su l t s , EPA approved the
construction of a trench on the northern and western edges of the mono l i th and the p l a n to
implement active aerobic bioremediation in the boreholes and a l o n g the trench.

The trench was constructed along the northern and western edges of the monol i th
in Row 17. The trench ran 35 f e e t in a north-south direction and 125 f e e t in an east-west
direction. It was constructed at a d e p t h about one f o o t below the water tab l e and a wid th
of about 2 f e e t . The east-west portion of the trench averaged 4 to 5 f e e t in d e p t h and the
north-south sect ion averaged 10 to 12 f e e t in dep th . S o i l s a m p l e s also were c o l l e c t e d
from the trenches and submitted for analysis.

Using the soil analytical data from the borings and along the northern edge of the
monol i th , c a l c u l a t i o n s were derived to support the quantity of Oxygen Release
Compound (ORC) introduced into the subsurface in the borings and the trenches for the
bioremediation program. The ORC is designed to release d i s s o l v e d oxygen into
groundwater thereby making oxygen available for b i odegradat i on of hydrocarbons that
may be present in the soil. The approved bioremediation program involved p l a c i n g a
mixture of ORC and water into the boreholes and p l a c i n g a c a l c u l a t e d amount of ORC
powder in the trench. A f t e r the ORC was p laced in the borings, the boreholes were
grouted with cement.
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F o l l o w i n g the bioremediation activities, approx imat e ly 2,000 cubic yards of oil-
impac t ed s o i l s encountered during f o u n d a t i o n preparation in Rows 18 through 21 were
excavated, s t o ckp i l ed and d i spo s ed o f f - s i t e at CSI.

A d d i t i o n a l l y , a bioremediation system, as approved by EPA and C D P H E , was
i n s t a l l e d a long an a p p r o x i m a t e 120-foot length of the western boundary of the S i t e in the
v i c in i ty of Rows 17 through 20. The bioremediation system c o n s i s t e d of 24 vertical air
i n j e c t i o n w e l l s for the in troduc t i on of oxygen into the s h a l l o w s o i l s and u n d e r l y i n g
groundwater. The i n t r o d u c t i o n of oxygen will s t imula t e natural b ioremediat ion processes
to remove hydrocarbons that may be beneath the western per ime t er of the S i t e . A l s o , f i v e
soil vapor monitoring p o i n t s were i n s t a l l e d to al low for r e sp i ra t i on t e s t i n g to measure the
oxygen and carbon d i o x i d e content in the soils. Baseline r e sp i ra t i on t e s t s were conducted
prior to a c t iva t ing the system. Plat e 12 shows the location of the b ioremediat ion system.

It is a n t i c i p a t e d that the bioremediation system wil l be operated for a period of six
months. At the end of six months, respiration tests will be conducted to determine if
b i o l og i ca l a c t i v i t y , and, th er e f or e , bioremediation in cont inuing to occur.

A d d i t i o n a l l y , mono l i th monitoring well DSE-4 wil l be s a m p l e d and analyzed for
diesel range total petroleum hydrocarbons (TPH). Dissolved oxygen in DSE-4 will be
measured in the f i e l d . All data will be evaluated by EPA to determine if the
bioremediation system should continue.
IV.B.23. Inter im Plume Monitoring

In July 1994, HLA conducted the Interim Plume Moni tor ing Program (IPMP) in
the v ic ini ty of the S i t e . The work consisted of i n s t a l l i n g and d e v e l o p i n g f o u r monitoring
w e l l s , r e d e v e l o p i n g two e x i s t ing monitoring wel l s , i n s t a l l i n g a s t a f f gauge in a pond north
of the Overland Park G o l f Course, surveying, water level monitoring, groundwater
s a m p l i n g , and chemical analys i s . The purpose of the IPMP was to obtain a d d i t i o n a l
geologic, piezometric , and groundwater quality data northwest of the S i t e . The data
obtained were used to assess the extent of the S o u t h S a n t a Fe Drive storm sewer in
contact with a f f e c t e d groundwater. The results of the IPMP were presented in the Interim
Plume Moni t or ing Program Report submitted to EPA on February 2, 1995. The data
presented in the IPMP report were used to develop a remediation p l a n for the a f f e c t e d
port ion of the S o u t h S a n t a Fe Drive storm sewer.
IV.B.24. Storm Sewer Remediation

A Sewer Remediat ion Plan, which was submitted to EPA on May 9, 1995 and
approved on A u g u s t 8, 1995, was prepared as part of remedial a c t i v i t i e s for the S o u t h
S a n t e Fe Drive storm sewer loca t ed west of the Site . The Sewer Remediat ion Plan
presented the d e s ign basis for storm sewer remediation, i n c l u d i n g a d e s c r i p t i o n of the
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storm sewer sy s t em, i d e n t i f i c a t i o n of storm sewer port ions requiring remediat ion,
d e v e l o p m e n t o f d e s ign criteria, technical approach, cons truc t ion s u p p o r t a c t i v i t i e s ,
e s t ima t e of construct ion co s t s , and a construction schedule . Revisions to the Sewer
Remediat ion Plan were made at D e n v e r ' s request. Sewer remediat ion was conducted by
HLA and its subcontractor I n s i t u f o r m Technologie s , Inc. in February and March 1997,
and cons i s t ed of c l eaning, l i n i n g , s eal ing, and t e s t ing a p o r t i o n of the storm sewer system.
A C o n s t r u c t i o n C o m p l e t i o n Report for sewer remediation, da t ed J u n e 10, 1997, was
prepared to document the construction methodology and a c t iv i t i e s used for the
remedia t ion p r o j e c t . F i g u r e 9 shows the storm sewer remedia t i on construction.
IV.B.25. W e l l I n s t a l l a t i o n and Development

W e l l in s ta l la t i on and development was performed for the monolith and p lume
monitoring programs. The monoli th monitoring program wi l l evaluate the continued
e f f e c t i v e n e s s of the s tab i l i za t i on and s o l i d i f i c a t i o n of the contaminated soi l s . The p lume
monitoring program will evaluate the attenuation and f l u s h i n g of a f f e c t e d groundwater
downgradient of the Bannock Stre e t S i t e a f t e r implementa t ion of the s t a b i l i z a t i o n and
s o l i d i f i c a t i o n remedy.

W e l l i n s t a l l a t i o n and development was performed between J u n e 3 and J u n e 10,
1998 in accordance with approved pro j e c t work plans. Ten monoli th monitoring we l l s
( U S E - 1 through U S E - 5 , DSE-1 through D S E - 5 ) and one p lume monitoring well (APM-1)
were i n s t a l l e d . P l a t e 11 shows the locations of the monolith monitoring we l l s . F i g u r e 10
shows the locat ions of the p lume monitoring wells. The monitoring w e l l s were
d e v e l o p e d between J u n e 10 and June 12, 1998, in accordance with the procedures set
f o r t h in A d d e n d u m Number 1 to the Phase II SAP. W e l l s DSE-1 and DSE-2 were dry at
the time d eve l opment was conducted. Purged water produced during well d eve l opment
was containerized in l a b e l e d , DOT-approved , open top 5 5 - g a l l o n drums. F i l l e d drums
were sealed and temporarily stored on-site. The water was composi ted in a tank and
s ampl ed for laboratory analyses. The water was then d i s p o s e d at CSI. D e t a i l s of the well
i n s t a l l a t i o n and d e v e l o p m e n t , inc lud ing the boring logs , are prov id ed in A p p e n d i x G.
IV.B.25.a. W e l l I n s t a l l a t i o n and Development Q A / Q C

Prior to d r i l l i n g , a preconstruct ion meeting was held on-site between HLA
personnel , Layne, and the EPA oversight personnel to review the work p l a n n e d , the
a p p l i c a b l e requirements for per forming the work, and health and s a f e t y requirements for
p e r f o r m i n g the work. A d a i l y log was maintained for the d r i l l i n g ac t iv i t i e s . The d a i l y
log inc luded the date , pertinent weather information, a l i s t of equipment used on the
p r o j e c t , and work compl e t ed . Boring logs were maintained for each hole d r i l l e d , as well
as well construct ion f orms and monitoring well deve lopment forms. In a d d i t i o n , the
d r i l l e r s also documented d a i l y ac t ivi t i e s in a separate d a i l y log.
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The P r o j e c t Manager, or de s ignated representative, was in contact with f i e l d
personnel on a d a i l y bas i s , and routinely per formed QC checks on d r i l l i n g a c t i v i t i e s . No
corrective act ions were required during d r i l l i n g ac t iv i t i e s . The QC checks inc luded the
f o l l o w i n g i tems:

• Review of d a i l y l o g s ;
• Review of boring l og s and total d r i l l i n g d e p t h s ;
• Review of well construction d e t a i l s ;
• Review of f i e l d instrumentation monitoring data; and
• Review of general f i e l d operations to evaluate c ompl ianc e wi th p r o j e c t work

plans .
Original do cumenta t i on of well construction ac t iv i t i e s on the Site are maintained

in HLA's central f i l e room, and are available for EPA review upon request.
IV.B.25.a.l. F i e l d Ins t rumen ta t i on QA/QC

Equipment used during f i e l d activities was examined to c e r t i f y that it was in
s a t i s f a c t o r y op era t ing condition. Each piece of equipment was calibrated at a f r equency
s p e c i f i e d by owner and operator manuals provided by the manufacturer. The name,
model number, and serial number for each piece of equipment were recorded on the f i e l d
d a i l y logs .
IV.B.26. S t o p Work Orders

On A u g u s t 28, 1996, EPA directed Shat tuck to s t o p work at the S i t e due to
concerns about dust generated from the s tockpi l e s , haul roads and operat ion of the
p u g m i l l . In a d d i t i o n , EPA requested documentation on the compact ion of S/S material s
that were processed and p l a c e d on Augus t 21, 1996 for which the ini t ia l r e su l t s i n d i c a t e d
a degree of compact ion of less than 90 percent.

I n order t o addres s E P A ' s concerns, Earth Science s i m p l e m e n t e d a d d i t i o n a l
measures to control the generation of dust from the s t o c k p i l e s , haul roads and opera t ion
of the p u g m i l l . T h e s e measures are discussed in detail above in S e c t i o n I V . B . 2 . W i t h
regard to the compact ion documentation requested by E P A , Earth S c i e n c e s submitted
a d d i t i o n a l in format i on which demonstrated that the sub j e c t proces sed material f r o m
Augus t 21, 1996 was a d e q u a t e l y compacted and met the de s ign o b j e c t i v e s of the
monolith. Based upon the measures implemented , EPA l i f t e d the s t op work order on
S e p t e m b e r 4, 1996.
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On J a n u a r y 22, 1997, EPA again s t o p p e d work at the S i t e in order to resolve
technical issues r e g a r d i n g mono l i th placement ac t iv i t i e s and vertical cracking observed in
the sur face area of one row of the monolith. In a d d i t i o n , EPA requested a d d i t i o n a l d a t a
on the o i l - i m p a c t e d s o i l s prior to the continuation of S/S p r o c e s s i n g and p l a c e m e n t .

I n re sponse t o E P A ' s s t o p work order, Earth Sc i enc e s p rov id ed a d d i t i o n a l
documenta t ion on the lift edge s of the monolith. The do cumenta t i on in c lud ed an
independen t op inion of Joe Cesare & Assoc ia t e s which concluded that the bonding
between the th en-ex i s t ing and new monolith materials would be adequate and that the
thermal crack in Row 16, Column 9 would be sealed .by f u t u r e mono l i th p la c emen t . EPA
and C D P H E were s a t i s f i e d with this response.

W i t h re spec t to the o i l - impac t ed so i l s , on January 31, 1997 S h a t t u c k submit ted to
EPA a p l a n to determine the extent of o i l-impacted soils in the western p o r t i o n of Row
17, a p r o p o s a l for b ioremediat ion of any oil-impacted so i l s in thi s area and a procedure
for a d d r e s s i n g o i l - i m p a c t e d so i l s during f ounda t i on prepara t i on for Rows 18 through 21.
The d e t a i l s of the p l a n and the work performed pursuant thereto are d i s c u s s e d above in
S e c t i o n I V . B . 2 2 . Based on the bioremediation plan, EPA l i f t e d the s t o p work order on
March 20, 1997.

V . C O N S T R U C T I O N S P E C I F I C A T I O N S
V.A. Cons truc t i on S p e c i f i c a t i o n s

Final construction s p e c i f i c a t i o n s for implementat ion of the remedial action are
attached as A p p e n d i x H.
V.B. M o d i f i c a t i o n s to S p e c i f i c a t i o n s

Descr ip t i on s of the EPA approved m o d i f i c a t i o n s to the d e s i gn s p e c i f i c a t i o n s are
set f o r t h below.
V.B.1. F o u n d a t i o n Preparation (Sec t ion 02200, Part 3.7)

As described in S e c t i o n IV.B.9.b. above, a portion of the f o u n d a t i o n material in and
ad ja c en t to Row 8-9 consis ted of a cohesionless sand and gravel a l luv ia l material. The
original s p e c i f i c a t i o n s for evaluating the density of the f o u n d a t i o n could not be used for
cohes ionles s materials. An alternate procedure was deve loped to provide compact ion of
cohes ionle s s materials. The procedure spe c i f i ca t i on included a minimum of six pa s s e s
with the vibratory compactor over cohesionless material. The m o d i f i c a t i o n of the
f o u n d a t i o n preparat ion s p e c i f i c a t i o n was discussed with EPA's on-site r epre s enta t ive in
the f i e l d and impl ement ed in accordance with accepted engineering p r i n c i p l e s .
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V.B.2. S t a b i l i z a t i o n / S o l i d i f i c a t i o n (Sect ion 02210, Part 2.2B)
Screening of the s t o ckp i l ed soils was impeded by the high moisture content of

these so i l s . The s o i l s b l inded the screen and caused excessive carryover of f i n e material
to the oversize screening. A request was submitted on J u n e 5, 1997 to change the
s p e c i f i e d 2-inch screen size to a 3-inch screen size opening. The p u g m i l l operator
conf irmed that the p u g m i l l could s a f e l y accept material with a p a r t i c l e size of up to 3
inches. EPA approval was dated J u n e 24, 1997, f o l l o w i n g submi t ta l of a d d i t i o n a l
documentat ion.
V.B.3. Placement of S/S Mater ia l s ( S e c t i o n 02215, Part 3)

EPA approved use of a s l o p i n g edge for l i f t s of p l a c e d and compac t ed S/S
material s ( S e c t i o n 02215, Part 3 . I D ) . In addi t i on , EPA approved the p la c ement and
compact ion of S/S material s at temperatures above 30° F and e xp e c t ed to rise above 32°F
( S e c t i o n 02215, Part 3.1J). A l t h o u g h the m o d i f i c a t i o n s were requested and approved by
EPA, imp l emen ta t i on of these m o d i f i c a t i o n s proved to be unnecessary. A f t e r
consideration of several d i f f e r e n t techniques, an alternative method for the outer edge of
the compacted S/S layer was implemented. The s p e c i f i c a t i o n s were revised to allow use
of metal p l a t e s as forms for the S/S material. The forms were held in p la c e by insert ing
metal pins into the c o m p l e t e d monolith layers. A f t e r compaction, the forms and pins
were removed when the S/S materials developed s u f f i c i e n t s t r eng th so that edge
deter iorat ion would not occur (see discussion of edge techniques in S e c t i o n IV.B.9.e .).
V.B.4. M o n o l i t h Placement - Compaction Procedures ( S e c t i o n 02215, Part 3.2)

The construction s p e c i f i c a t i o n s required compaction of the S/S mixture to 90
percent of the M o d i f i e d Proctor maximum density. A provision was not inc luded in the
original sp e c i f i ca t i on s for materials that did not achieve 90 percent of the M o d i f i e d Proctor
maximum densi ty. A few of the compaction tests performed on p l a c e d S/S material
resulted in less than 90 percent M o d i f i e d Proctor maximum densi ty. Earth Science s and
the construction inspector proposed additional testing on portions of the placed S/S
material that showed less than 90 percent M o d i f i e d Proctor maximum dens i ty but more
than 85 percent M o d i f i e d Proctor maximum density. It was determined that the material
could be l e f t in place if EPA's required Unconfined Compressive S t r e n g t h of 50 pounds
per square inch was attainable. Any placed and compacted S/S material that achieved less
than 85 percent of the M o d i f i e d Proctor maximum densi ty was removed and reprocessed
(see T a b l e 11 and f oo tno t e s to table).

There were 304 cubic yards of processed materials produced on October 24, 1997
between 7:30 and 10:30 am and placed between column number 9.5 and 11, and Row 18
and 22. The ambient temperature during the product ion period was above 36° F but due
to a weather change, the temperature f e l l t o below 32°F i m m e d i a t e l y a f t e r the processed
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materials were p l a c e d . The soil cement was proper ly c ompac t ed prior to t erminat ion of
operation. A f i e l d d e n s i t y test was a t t e m p t e d but was abandoned due to s n o w f a l l . At the
end of operat ion, the surface of the newly placed soil cement was covered with p l a s t i c
sheets . The surface of the monoli th placed on October 24, 1997 was v i s u a l l y i n s p e c t e d
on October 29, 1997. T h e r e was no visual evidence of s o f t s p o t s , cracking, p e e l i n g or
p i t t i n g which might have been caused by f ro s t . To fur th er v e r i f y that the soil cement
p l a c e d on October 24, 1997 met all de s ign s p e c i f i c a t i o n s , nine 3-inch diameter core
s a m p l e s were obtained on October 30, 1997. The core s a m p l e s were v i s u a l l y i n s p e c t e d
by both FDGTI and the EPA representative. There was no evidence of f r e e z i n g or any
s igns of damage due to f r o s t . Uncon f ined compressive s t r eng th (ASTM C - 3 9 ) and unit
weight of these core sampl e s were determined by Aguirre Engineers, Inc. The test r e su l t s
i n d i c a t e d that the soil cement placed on the monolith on October 24, 1997 met all
Cons truc t i on S p e c i f i c a t i o n s . A request for approval of these p la c ed material s t o g e t h e r
with Aguirre Engine er s ' report were submitted on November 7, 1997. The request was
approved by EPA on November 13, 1997.
V.B.5. Increased M o n o l i t h H e i g h t and Geosynthet i c C l a y Liner ( S e c t i o n 02778)

A p p r o v a l of an add i t i ona l three 12-inch lifts to be p l a c e d on top of the monol i th
was requested. To minimize the impact of the increased height of the monoli th, a
geo synthe t i c clay liner overlying a 6-inch clay layer was propo s ed for the top of the
monol i th to replace the 18 inches of compacted clay s p e c i f i e d in the design. The request
with its s u p p o r t i n g documents was submitted to EPA on J u n e 5, 1997. EPA approved the
placement of a geo synthe t i c clay liner with 6 inches of clay on the top of the monol i th
and 18 inches of clay on the sides of the monolith. In a d d i t i o n , EPA approved the use of
C l a y M a x 200R in lieu of Bentomat DN since the revised d e s ign inc luded the
geo synthe t i c c lay liner on only the top of the monolith.
V.B.6. Increased Mono l i t h Height at South End

Near the c o m p l e t i o n of processing, it became apparent that addi t i onal AAL so i l s
would not fit as processed material within the approved three a d d i t i o n a l 12-inch l i f t s .
A p p r o v a l was sought for one addi t ional 6-inch lift to be p la c ed on top of the mono l i th at
the south end. The request was submitted to EPA on November 5, 1997 and approved on
November 13, 1997.
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V.B.7. N o r t h End Design
To meet s l o p e requirements, the design of the north end of the m o n o l i t h was

m o d i f i e d to addre s s the increased monolith height. The m o d i f i c a t i o n involved the
extension of the monol i th to the north through Rows 22, 23, and 24. The request was
submit t ed to EPA on November 7, 1997 and approved on N o v e m b e r 13, 1997. T a b l e 19
shows the c ompac t i on r e su l t s for the below action level material used on the north end of
the monol i th .
V.B.8. Recompacted S o i l / C l a y Layer (RSCL) (Sec t i on 02271)

The procedures for ver i fy ing that the required clay p ermeab i l i ty was achieved
were changed as part of the f i n a l cover design submittal. The t e s t i n g was revised f rom in
situ f i e l d p e r m e a b i l i t y t e s t i n g of the layer to pre-delivery t e s t i n g of the material at the
borrow source. In situ f i e l d t e s t ing would have taken several months to p e r f o r m and
would have required leaving all or portions of the clay material e xpo s ed unti l the t e s t i n g
was c o m p l e t e d , s u b j e c t i n g the c lay cover to drying and des iccat ion.

As part of the revised procedure, samples of the clay material to be used to
construct the cover were compacted to various densities at various moisture contents and
s u b j e c t ed to p ermeab i l i ty t e s t ing. The results of this t e s t ing are presented in F i g u r e 11.
Based on these data , an acceptable range of moisture content and a minimum dry d e n s i t y
values were i d e n t i f i e d so as to achieve a minimum hydraulic conduc t iv i ty value of 10"7

cm/sec or less. T h i s range of acceptable moisture content and minimum dry den s i ty were
then used to control the placement and compaction of the c lay material during the
construction of the recompacted soil clay layer portion of the cover system.
V.B.9. Riprap T e s t i n g M e t h o d s

The p r o j e c t s p e c i f i c a t i o n referenced A p p e n d i x B of the F i n a l Remedial Design for
certain ASTM te s t s to be per formed on the proposed material sources. Because the same
source was to be used for both the riprap and gravel, the s p e c i f i c a t i o n for the r iprap
referenced gravel test methods, ASTM C131 and ASTM C88. Subs equent ly , when it was
necessary to obtain an al ternative r iprap source (other than the gravel source) t e s t i n g was
required for r iprap only. Accord ing ly , the riprap te s t ing was done using r iprap test
methods ASTM C525 and ASTM D5240. The change in test methods was approved by
EPA by l e t t e r dated March 24, 1998.
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V.B.10. S e e d i n g and Mulching (Section 02930)
Due to the u n a v a i l a b i l i t y l o c a l l y of the s p e c i f i e d f e r t i l i z e r , a s u b s t i t u t e was

approved which is commonly used in the area for similar purpo s e s . A d d i t i o n a l l y , the
s p e c i f i e d dr i l l to be used was to be equipped with packer wheels. However , since one
could not be l o c a t e d , the use of one with drag chains was approved by EPA.
V.B. 11. I n s t a l l a t i o n of Monitoring W e l l s

In several ins tances , well locations were moved s l i g h t l y to account for d i f f i c u l t i e s
encountered during borehole d r i l l i n g . For example, the f i r s t boring for well U S E - 4 was
abandoned due to encountering a boulder at an approximate d e p t h of 11 f e e t below
ground surface. F o l l o w i n g approval f rom EPA and C D P H E , the borehole was abandoned
by f i l l i n g it with bentoni te ch ip s , and a new location a p p r o x i m a t e l y three f e e t north was
d r i l l e d .

VI. S C H E D U L E OF O P E R A T I O N S
Figure 13 present s a timeline of the Phase I and Phase II remediation act ivit ie s .

V I I . A S - B U I L T S
The f o l l o w i n g As-Buil t Drawings are, included in this report:
Plate 1 - M o n o l i t h Foundat ion Elevations ( I V . B . 9 . b . )
Plat e 2 - Top of M o n o l i t h Elevations (IV.B. 17.)
P l a t e 3 - Top of C l a y Layer Elevations (IV.B. 17.)
P l a t e 4 - Top of Sand Elevations (IV.B. 17.)
P l a t e S - Top o f Gravel Elevations (IV.B. 17.)
P l a t e 6 - Top of Riprap Elevations ( I V . B . 1 7 . )
Pla t e 7 - Cross S e c t i o n s (IV.B. 17.)
P l a t e 7a - Cross S e c t i o n of Cover S y s t e m - Toe Drains (IV.B.17.)
Plate 11 - M o n o l i t h Monitoring W e l l Locations ( I V . B . 2 5 . )
P l a t e 12 - Locat ion of Bioremediation S y s t e m ( I V . B . 2 2 . )
The as-built drawings f or the Top o f Monoli th Elevat ions ( I V . B . 1 7 . ) ( P l a t e 2),

Top o f C l a y Layer Elevat ions ( I V . B . 1 7 . ) ( P l a t e 3), and Top o f Riprap Elevat ions
( I V . B . 1 7 . ) ( P l a t e 6) are based on f inal surveyed elevations conducted by Arrow
Engineering and S u r v e y i n g (Arrow Engineering) of each ind iv idua l layer.
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The as-built drawing f or th e M o n o l i t h F o u n d a t i o n Elevat ions ( I V . B . 9 . b . ) ( P l a t e 1)
is based on f i n a l surveyed e levat ions by Earth Science s and p r e - f i n a l surveyed e l eva t i on s
by FDGTI. For Rows 1-17, Arrow Engineering conducted the p r e - f i n a l surveys and
staked the f o u n d a t i o n bases for f ina l grading and compaction. The f i n a l e l eva t i on s shown
on P l a t e 1 were surveyed by Earth Sciences. For Rows 18-24, the e l e v a t i o n s pre s ent ed
on P l a t e 1 are the p r e - f i n a l surveyed elevations. A d d i t i o n a l f i n e grad ing was p e r f o r m e d
a f t e r the p r e - f i n a l survey elevations were obtained.

The as-built drawings for Top o f Sand Elevations (IV.B.17.)(Plate 4) and Top o f
Gravel El eva t i on s ( I V . B . 1 7 . ) ( P l a t e 5) are based on f i n a l surveyed e l e v a t i o n s conducted
by Arrow Engineering and ver i f i ed construction observations based on p r e - f i n a l surveyed
stakes. The f ina l grades and thickness of portions of the sand and gravel layers were
e s t ab l i s h ed using grade stakes based on pre-f inal elevation surveys p e r f o r m e d by Arrow
Engineering. F i n a l e l evat ions of those portions of each layer were checked in the f i e l d
against the grade stakes. In add i t i on , f i e l d survey checks were made of the f i n a l grade of
each layer by cons truc t ion supervisors.

A p p e n d i x I is the Final Cover Sys t em Elevation Report which shows the elevations
and measured thicknesses of the individual cover layers.

V I I I . P R E - C E R T I F I C A T I O N I N S P E C T I O N
V I I I . A . N o t i c e

The Cons truc t ion Pre-Cer t i f i ca t i on Not i c e was submitted to EPA on S e p t e m b e r
17, 1998 and is attached as A p p e n d i x J.
V I I I . B . Pre-Final I n s p e c t i o n Report/Construct ion C o m p l e t i o n F o r m s

A Pre-Final I n s p e c t i o n was held at the S i t e on S e p t e m b e r 17, 1998 with
repre s entat ive s of EPA and C D P H E . The inspect ion inc luded a s i t e-walk around the
perimeter of the mono l i th and the perimeter of the S i t e , and on top of the mono l i th . A
copy of the Pre-Final I n s p e c t i o n Report is attached as A p p e n d i x K.

A d d i t i o n a l construction act ivi t ie s were performed to addres s the items i d e n t i f i e d in
the Pre-Final I n s p e c t i o n . Several of the items addressed relate to the b ioremediat ion
system. Two damaged air sparge we l l s were replaced on October 7, 1998; surface grade
well pro t e c t or s were i n s t a l l e d over the six soil vapor monitoring probes on October 8,
1998; and an inlet silencer was added to the air sparge blower on November 20, 1998.
A l s o on November 20, a p p r o x i m a t e l y 210 tons (120 cubic yard s) of % to IVfe-inch
crushed granite rock was i n s t a l l e d on the west, east and north perimeter road, br inging the
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road grade above the base of the fence up to the grade of the pro t e c t ive covers on the air
sparge w e l l s and vapor monitoring probes and around the air sparge blower b u i l d i n g and
the north entrance to the S i t e .

A d d i t i o n a l v ege ta t i on act ivi t ie s were performed on the north s l o p e of the mono l i th
to addre s s bare areas that were i d e n t i f i e d during the in spe c t i on . The a c t iv i t i e s i n c l u d e d
t i l l i n g , re-seeding, cr imping and f e r t i l i z i n g the bare areas. The irr igat ion system was also
examined to ensure proper irrigation of the revegetated area. A p p r o x i m a t e l y one acre of
native grasses was re-seeded. The re-seeding operations were c o m p l e t e d on December 7
and 8, 1998 by S p a h n L a n d s c a p e in good weather and absent f r o z e n soi l .

During the Pre-Final Inspec t i on , damage to the westernmost portion of the
southern perimeter f en c e was i d e n t i f i e d . The damaged area of the f enc e is to be repaired
by the Regional T r a n s p o r t a t i o n District (RTD) when RTD r e p l a c e s the western site
perimeter f ence upon c o m p l e t i o n o f RTD's construction on th e a d j a c e n t p r o p e r t y . The
observed damage to the f enc e does not a f f e c t the in t egr i ty of the f en c e in l i m i t i n g t r e s p a s s
on the S i t e .

The Pre-Final I n s p e c t i o n Report also notes that S h a t t u c k wil l remove the guard
shack and th e por tab l e t o i l e t f o l l o w i n g EPA's approval o f this Cons t ruc t i on C o m p l e t i o n
Report. A deci s ion has not yet been made as to when to terminate the guard services.
The guard shack and por tab l e to i l e t are necessary as long as the guard remains on-site.
I X . E N G I N E E R S ' C E R T I F I C A T I O N S

The c e r t i f i c a t i o n s by Earth S c i e n c e s / A W S Remediation, F l u o r Daniel GTI and
H a r d i n g Lawson A s s o c i a t e s are attached as A p p e n d i x L.

X . S H A T T U C K C E R T I F I C A T I O N
Shattuck' s c e r t i f i c a t i o n i s attached as A p p e n d i x M.
A p p e n d i x O inc lude s pho t ograph s of various a c t iv i t i e s conducted as a part of the

remediation.
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S i t e Location Map
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D E N V E R RADIUM S I T E
OPERABLE U N I T V I I I

AREA P R O F I L E

1.

2.

3.

4.

Company
S a c h s Lawlor

Centennial Air
C o n d i t i o n i n g &
H e a t i n g
RJR Circui t s

Danielson W O
Cons truc t i on Co.

A d d r e s s T y p e o f Business
1808 S. Bannock S i g n p a i n t i n g ; garage and

repair s hop; retail s t a m p s
(former ly Gate s Energy
Product s - e l e c t r i ca l and
battery research)

1822 S. Bannock Repair and service of air
conditioners and furnace s

1828 - 1830 S. Bannock Manufac ture of circuit
boards and other electronics

1 860 S. Bannock Construct ion company

Years at
this

Locat ion
Over 20
years

Over 10
years

Over 10
years
Over 10
years

Kroonenberg Lumber 1896 S. Bannock
Company
Electrical S u p p l y 1 8 7 9 S . Acoma

7. Designer Hardware 1877 S. Acoma

8. Southwes t Electric 1875 S. Acoma

Lumber yard and storage Over 15
years

Former ly S o n i g S p a r k C o . N o t
& K l i n t ' s A u t o t o p A v a i l a b l e
Retail f i x t u r e s and hardware Not

Availab l e
Electric repair and service Over 5

years
9. Not A v a i l a b l e 1865 S. Acoma

10. Commercial bu i ld ing 1853 S. Acoma

Formerly N a t i o n w i d e
Printing Contrac tor s
N o t A v a i l a b l e

N o t
A v a i l a b l e
N o t
A v a i l a b l e



1 1 . J D D a v i s 1849 S. Acoma Fire e x t ingu i sh e r recharge
and service

12. Preci s ion I n t e r i o r s 1835 S. Acoma S p e c i a l woodworking

Over5
years
N o t
A v a i l a b l e

13. Business - no signage 1833 S. Acoma Not A v a i l a b l e N o t
A v a i l a b l e

14. Business - no s ignage 1831 S. Acoma N o t A v a i l a b l e N o t
A v a i l a b l e

15. Business - no s ignage 1827 S. Acoma Not A v a i l a b l e N o t
A v a i l a b l e

16. Business - no s ignage 1825 S. Acoma Not A v a i l a b l e N o t
A v a i l a b l e

17. Business - no signage 1819 S. Acoma Not A v a i l a b l e N o t
A v a i l a b l e

18. Residence 1811 S. Acoma A p p e a r s to be Private
Residence

N o t
A v a i l a b l e

19. Residence 1805 S. Acoma Private Residence N o t
A v a i l a b l e

20. Doric M a n u f a c t u r i n g 1800-1810 S.
Company Acoma

Machine shop s p e c i a l i z i n g Over 10
in making gears ( f o r m e r l y a years
body shop and van
conversion s h o p )

21. N a t i o n a l F e d e r a t i o n of 1830 S. Acoma
the Blind of Denver

School for the b l ind 4 years

22. American I n d u s t r i a l 1850 S. Acoma
( S t e i n e r C o r p o r a t i o n )

Indus tr ia l laundry and Over 50
uniform ren ta l; retail p a p e r years
product s

23. Electric S u p p l y 1870 S. Acoma W h o l e s a l e electrical
s u p p l i e s d i s t r i bu t or

Over 30
years

24. Kroonenberg Lumber 1800 Block of S.
Acoma

Lumber yard and s torage Over 15
years



25. Kroonenberg Lumber 1900 Block of S.
Acoma

Lumber yard and s torage Over 15
years

26.

27.

28.

29.

30:

31.

32.

33.

34.

35.
36.

37.

38.

39.

Residence

Residence

Residence

American A p p l i a n c e -
Parts & Service
Residence

T o o l s Unl imi t ed

Kroonenberg Lumber

Residence

Colorado G o l f Repair

ProBuil t
Front Range Medical
Exchange
T a r n ' s # 1 Auto
Wrecking
Fred & S i e ' s
Autobody
N a t i o n w i d e Paint ing

1946 S. Acoma

1950 S. Acoma

1952 S. Acoma

1974 S. Acoma

1950 S. Acoma

2000 S. Acoma

1900 Block of S.
Acoma
2000 Block of S.
Bannock
1982 S. Bannock

1976 S. Bannock
1972 S. Bannock

1960 S. Bannock

1940 S. Bannock
1950 S. Bannock
1900 Block of S.
Bannock

Private Residence

Private Residence

Private Residence

A p p l i a n c e repair and par t s
sales
Private Residence

Used t o o l s warehouse

Lumber yard and storage

Private Residence

Gol f club repair

Machine S h o p
Not Avai lab l e

Recycled auto part s

Auto body shop

Painting Servi c e s

' Not
A v a i l a b l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e
Over 20
years
N o t
A v a i l a b l e
A p p r o x .
8 years
Over 15
years
N o t
A v a i l a b l e
Over 25
years
9 months
N o t
A v a i l a b l e
Over 10
years
S i n c e
1960
N o t
A v a i l a b l e



40. Communicat ion
Resources I n c .

41. P i p e r S p r i n k l e r
Company

1925 S. Bannock

1935 S. Bannock

43.

44.

45.

46.

Wrecking
BMW Bavarian
Machines

1955 S. Bannock

General W e l d i n g 1965 S. Bannock
Repair
American Budo J u d o 1995 S. Bannock
C o l l e g e
T i c o ' s Mexican 2011 S . Bannock
F o o d s Commissary

47. M u l t i l i f t , Inc.

48. S c o t t T o o l s &
. Machinery, I n c .

49. AC A Denver
B o i l e r / A i r
C o n d i t i o n i n g
A s s o c i a t e s , Inc.

50. Pasterkamp H e a t i n g
& Air C o n d i t i o n i n g

2000 S. Cherokee

1954 S. Cherokee

1930 S. Cherokee

51. Custom S t a i n l e s s 1920 S. Cherokee

C a b l e / t e l e v i s i o n work for 6 months
T C I
Underground spr ink l er
in s ta l la t i on service

42. Tarn's #1 A u t o 1937 S. Bannock Recycled auto part s

Automot iv e repair and
bodywork
Electrical arc we ld ing and
repair
Martial arts school

F o o d p r o d u c t s service

Manufac tur e E Z Lift
conveyors

1990 S. Cherokee Machine tool dealer s

8 years

Over 10
years
Over5
years
Over 20
years
Over 40
years
Over 10
years
Over 15
years
A p p r o x .
10 years

H e a t i n g and air condi t ioning A p p r o x .
repair 25 years

Heat ing and air conditioning Over 30
s u p p l y years
S u p p l i e r of custom 30 years
fabr i ca t i on for s t a in l e s s steel
kitchens

52. Century Graph i c s 1910 S. Cherokee Commercial pr inter s Over 20
years



53. Cus tom W i n d o w 1955 S. Cherokee

54. Euro C o l l i s i o n Center 330 W. Asbury
55. Residence 1788 S. Acoma

56. Residence 1772 S. Acoma

57. Commercial b u i l d i n g 1770 S. Acoma
- no s ignage

58. M i d w e s t Frame and 1750 S. Acoma
Alignment S p e c i a l i s t s

59. F l a n a g a n Ready-Mix 1705 S. Acoma
Limit ed

60. S a c h s Lawlor 1717 S. Acoma

61. Greif B rothers

62. S a c h s Lawlor

1745 S. Acoma

63. F l a n a g a n Ready-Mix 1700 S. Bannock
Limit ed

64. F l a n a g a n Ready-Mix 1700 Block of S.
Limited Bannock

65. TCI

66. Residence

1617 S. Acoma

1610 and 1612 S.
Acoma

Manufac tur e r of custom
windows
T o w i n g
Private Residence

Private Residence

N o t A v a i l a b l e

N o t
A v a i l a b l e
25 years
N o t
A v a i l a b l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e

Garage and auto repair shop Over 10
years
N o t
A v a i l a b l e
20 years

Concrete product ion

S i g n p a i n t i n g ; garage and
repair s hop; retail s t amps
(former ly Gate s Energy
Products - e l e c tr i ca l and
battery research)
Sel l cardboard cylinders and A p p r o x .
packaging; sales o u t l e t ; 10 years
warehouse

1790 S. Bannock S i g n pr in t ing

Concrete p r o d u c t i o n

Concrete produc t i on

Adminis trat ive o f f i c e s
( f o r m e r l y M i l e H i C a b l e )
Private Residence

N o t
A v a i l a b l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e
Over 5
years
N o t
A v a i l a b l e



67. I m p a l a Motors

68. Robinson Tile &
Linoleum

69 . Not A v a i l a b l e

1601 S Broadway Used car lot

1645 S. Broadway' Retail

1649 S. Broadway

70. D e p e n d a b l e Cleaners 1701 S. Broadway

71. Not A v a i l a b l e

72. Not A v a i l a b l e

73. Not A v a i l a b l e

1729 S. Broadway

75. Ready Men Labor, 1749 S. Broadway
Inc.

76. Not A v a i l a b l e

77. Decorative Art

78. Barber S h o p

1755 S. Broadway

79. The Antique s T r a d e r 1775 S. Broadway
80. The Chairman 1787 S. Broadway

F o r m e r l y H a r r i s Auto &
Parts Co.
Pick-up, d r o p - o f f ,
warehouse and o f f i c e s

1725 S. Broadway Auto sales

Over 20
years
N o t
A v a i l a b l e
N o t
A v a i l a b l e
Over 50
years
N o t
A v a i l a b l e

Former ly Private Residence Not
A v a i l a b l e

1737 S. Broadway Not A v a i l a b l e

74. Ready Men Labor 1745 S. Broadway Day labor service
T e m p o r a r y labor services
( f o r m e r l y a catering
c ompany)
Former ly retail store for
mil i tary i tems

1761 S. Broadway Not A v a i l a b l e

1765 S. Broadway Barber S h o p

Retail antiques
Retail f u r n i t u r e sale s
( f o r m e r l y antique s t o r e )

N o t
A v a i l a b l e
10 years

N o t
A v a i l a b l e

N o t
A v a i l a b l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e
30 years
A p p r o x .
4 years

6



81. American Industrial 1800 B lock of S.
( S t e i n e r C o r p o r a t i o n ) Broadway

82. Residence

83. Residence

84. Home T h e a t e r

85. Metro G r a p h i c s

86. Second S o u n d , Inc.

87. Not A v a i l a b l e

88. Hill Bros. Boots

1845 S . B r o a d w a y

1849 S.Broadway

1871 S. Broadway

1879 S.Broadway

1899 S. Broadway

1901 S. Broadway
(were across the
street for 20 years)

Industr ial laundry and Over 50
uniform r en ta l ; retail p a p e r years
produc t s
Private Residence

Private Residence

1879 S. Broadway Not A v a i l a b l e

Print shop

N o t
A v a i l a b l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e
Over 25
years

Buy, s e l l and trade new and Over 10
used home audio equipment years
Formerly piano movers and Not
tuners A v a i l a b l e
Retail boots ( f o r m e r l y
Schwinn bike s h o p )

89. Intrins i c Sound 1907 S. Broadway Custom audio

90. Kroonenburg Lumber 1909 S. Broadway Lumber yard and storage

9 1 . G i f t S h o p 195 l a n d 1957 S.Broadway
92. V i n t a g e Costumes 1959 S. Broadway

S a l e o f g i f t items

V i n t a g e c l o t h i n g and
costumes

93. Nathan's Bar 1967 S. Broadway Bar

94. Sherman Used Cars 1995 S. Broadway Used cars

A p p r o x .
15 years

Approx .
25 years
Over 15
years
N o t
Availab l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e
N o t
A v a i l a b l e



95. T r a d e Bindery 43 W. Asbury Not A v a i l a b l e NotA v a i l a b l e

8
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Figure 3
Picture of S i t e Prior to

Building Demolition
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Figure 9
Storm Sewer Remediation

Construction C o m p l e t i o n Drawing
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Figure 10
Location of Plume Monitoring

and Other W e l l s

E x p l a n a t i o n
P l u m s moni tor ing w e l l s
Other w e l l s

Bannock S t r e e t S i t e boundary
Denver Radium S i t e , O p e r a b l e U n i t V I I I boundary

Note: MW-5, PZ-1 and PZ-3 areno l onger present.
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Figure 11
Clay Cover D e n s i t y / M o l d i n g Water Content

and Permeabili ty Relat ionship
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Figure 12
Location o f R S C L S a m p l e s f rom

BlueStone Aggrega t e Company S t o c k p i l e



I D T a s k N a m e Qtr 3 Q t r 4
1993

Qtr 1 Qtr 2 Q t r 3 Qtr 4
1994

Q t r 1 Qtr 2 Qtr 3 Qtr 4
1^995

Q t r 1 Qtr 2 Qtr 3 Qtr 4
1996

Q t r 1
M 9 9 7~Qtr 2 Qtr 3 Qtr 2 Qtr 3 Qtr 4

1998
Q t r 1 Qtr 2 Qtr 3

10
11
12
13
14
15
16
17
18
22
25
26
27
30
31
32
33
34
35
39
42
43

Phase I B u i l i d i n g s and F a c i l i t i e s
M o b i l i z a t i o n
B u i l d i n g a n d F a c i l i t i e s S u r v e y
E q u i p m e n t S u r v e y a n d S a l e
A i r M o n i t o r i n g
B u i l d i n g D e m o l i t i o n
V i c i n i t y P r o p e r t i e s
Asbe s t o s Abat ement
Drum Management
S t a c k D e m o l i t i o n
D e m o b i l i z a t i o n

Phase I I S o i l Remedia t i on
T r e a t a b i l i t y S t u d y
Geote chni ca l I n v e s t i g a t i o n s
Rubble Crush ing
Mobi l i za t i on
Air Moni tor ing
Excavation of AAL Soil
Oily Soi l Excavation
S o l i d i f i c a t i o n / S t a b i l i z a t i o n
C l a y m a x / C l a y C a p I n s t a l l a t i o n
S a n d and Gravel Plac ement
R i p R a p I n s t a l l a t i o n
S e e d i n g

. Bioremed ia t i on system i n s t a l l a t i o n
D e m o b i l i z a t i o n

S t o r m Sewer Remed ia t i on
I n t e r i m P l u m e M o n i t o r i n g
M o n o l i t h M o n i t o r i n g W e l l s

f f l l

I

Q
S ' t - - - f f l f e & , - : ? : y

Figure 13
Overall Pro j e c t Remediation S c h e d u l e



T A l L E S j OTI SUBl rA!4

D O C U M E N T T I T L E

N o t i c e o f I n t e n t t o C o m p l y
N o t i c e o f UAO to
C o n t r a c t o r s
N o t i c e o f P r o j e c t Manager
N o t i c e o f Di spo sa l F a c i l i t i e s
N o t i c e of Recording and
I n d e x i n g UAO to P r o p e r t y
T i t l e s
N o t i c e o f S t a t u s o f Access
Agreements
Documentation of Insurance
N o t i c e o f Contractors
N o t i c e o f O f f - S i t e S h i p m e n t
of Radioact ive Wast e
N o t i c e o f Subcontrac tor s
N o t i c e o f A d d i t i o n a l
Subcon trac t or s
N o t i c e o f A d d i t i o n a l
Laborator i e s
N o t i c e o f C h a n g e in
C o n s t r u c t i o n I n s p e c t o r
Demons tra t i on o f F i n a n c i a l
Assurance
Propo sa l t o S h i p W a s t e
Debris O f f - S i t e

S U B M I T T A L
T O E P A

9 / 8 / 9 2
9 / 8 / 9 2
9 / 8 / 9 2
9 / 1 5 / 9 2
1 1 / 1 0 / 9 3
9 / 2 1 / 9 2
1 0 / 1 3 / 9 2
9 / 3 0 / 9 2
1 0 / 1 4 / 9 2
1 1 / 1 0 / 9 2
4/10/97
1 2 / 4 / 9 2
3 / 2 5 / 9 3
6 / 2 9 / 9 3
8 / 1 1 / 9 3
8 / 1 2 / 9 3

9 / 3 0 / 9 6

EPA
C O M M E N T S

8 / 2 5 / 9 3 - request for
f i n a n c i a l assurance

'

R E S P O N S E
TO
C O M M E N T S

9 / 2 / 9 3

A G E N C Y
A P P R O V A L

9 / 1 1 / 9 2
9 / 2 4 / 9 2 ( p a r t i a l )
1 1 / 1 5 / 9 3

1 1 / 1 7 / 9 2
•

3 / 2 6 / 9 3
6/29/93
8 / 1 2 / 9 3
8 / 1 3 / 9 3

1 0 / 2 / 9 6

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 0 / 0 8 / 9 8



D O C U M E N T T I T L E

Phase I M o b i l i z a t i o n P l a n

M o d i f i c a t i o n No. 1

M o d i f i c a t i o n No. 2
Phase I B u i l d i n g s / F a c i l i t i e s
Work Plan
Phase I S a m p l i n g andA n a l y s i s Plan
Amendment No. 1
Phase I Qual i ty Assurance
Projec t Plan
Phase I S i t e S a f e t y Plan
Removal of S o l d Equipment
Work P l a n
D r a f t
F i n a l
M o d i f i c a t i o n

S U B M I T T A L
T O E P A

9 / 2 1 / 9 2

1 1 / 5 / 9 2

1 1 / 1 6 / 9 2
9 / 2 1 / 9 2

9 / 2 1 / 9 2

1 1 / 2 3 / 9 3
9 / 2 1 / 9 2
9 / 2 1 / 9 2

9 / 2 1 / 9 2
10/30/92
6 / 9 / 9 3

EPA
C O M M E N T S

9 / 3 0 / 9 2

1 2 / 1 5 / 9 2

9 / 3 0 / 9 2

R E S P O N S E
TO
C O M M E N T S
1 0 / 2 0 / 9 2

1 / 5 / 9 3

1 0 / 3 0 / 9 2

A G E N C Y
A P P R O V A L

1 0 / 2 6 / 9 2

1 1 / 6 / 9 2 (verbal
a p p r o v a l )
1 1 / 9 / 9 2
1 1 / 1 7 / 9 2
1 2 / 1 7 / 9 2
(w/comment s)
2 / 1 6 / 9 3
1 / 1 9 / 9 3(w/comment s)
5 / 5 / 9 4
1 / 1 9 / 9 3(w/comments)

1 1 / 1 7 / 9 2
( w / c o m m e n t s )
6 / 9 / 9 3

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 / 4 / 9 3

2/8 /93

2/8 /93

1 1 / 1 9 / 9 2 ,
1 1 / 2 4 / 9 2

1 0 / 0 8 / 9 8



D O C U M E N T T I T L E

R a d i o a c t i v i t y S u r v e y
R e p o r t s , S o l d E q u i p m e n t
• S o l d E q u i p m e n t , F o r k l i f t
• T o o l Room S o l d

E q u i p m e n t
• Survey and P o l y c h l o r i n a t e d

B i p h e n y l S c r e e n i n g ,
El e c t r i ca l T r a n s f o r m e r s

• PCS C a p a c i t o r s
• Duwald S h i p m e n t 1
• Duwald S h i p m e n t 2
• Duwald S h i p m e n t 3
• Duwald S h i p m e n t 4
• Duwald S h i p m e n t 5
• Duwald S h i p m e n t 6
• Duwald S h i p m e n t 7
• AAA M o l y b d e n u m

Equipment
• G r o u p 1 S o l d Equipment
• G r o u p 2 S o l d Equipment
• Group 2 A d d e n d u m
• G r o u p 3 S o l d E q u i p m e n t
• G r o u p 4 S o l d E q u i p m e n t
• G r o u p 5 S o l d Equ ipment

S U B M I T T A L
T O E P A

6 / 2 3 / 9 3
3 / 1 2 / 9 3

3 / 5 / 9 3
9 / 1 6 / 9 3
9 / 1 7 / 9 3
1 0 / 2 8 / 9 3
1 1 / 2 / 9 3
1 1 / 1 5 / 9 3
1 1 / 2 9 / 9 3
1 2 / 1 6 / 9 3
1 / 5 / 9 4
5 /20/93
3 / 5 / 9 3
2 / 2 / 9 3
5 / 7 / 9 3
1 2 / 1 0 / 9 3
7 / 2 2 / 9 3
3 / 5 / 9 3

EPA
C O M M E N T S

•

R E S P O N S E
TO
C O M M E N T S

A G E N C Y
A P P R O V A L

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 0 / 0 8 / 9 8



D O C U M E N T T I T L E

A s b e s t o s - C o n t a i n i n g
M a t e r i a l s Removal Work
P l a n
Amendmen t No. 1
R a d i o a c t i v i t y S u r v e y Repor t ,
A s b e s t o s - C o n t a i n i n g M a t e r i a l s
H e a l t h a n d S a f e t y P l a n ,
E q u i p m e n t D i s m a n t l i n g ,
Demol i t i on and Removal
A c t i v i t i e s
B u i l d i n g No. 4 Management
A c t i v i t i e s Work Plan
Radioac t iv i ty Survey B u i l d i n g
No.4

B u i l d i n g s No. 1 and No. 3
M a n a g e m e n t A c t i v i t i e s W o r k
P l a n
B u i l d i n g N o . 1 R a d i o a c t i v i t y
S u r v e y
B u i l d i n g No. 3 R a d i o a c t i v i t y
Survey

F i e l d Opera t i on s Work P l a n ,
Piezometer I n s t a l l a t i o n

S U B M I T T A L
T O E P A

9 / 2 1 / 9 2

9 / 8 / 9 3
9 / 1 5 / 9 2

9 / 2 1 / 9 2
1 1 / 1 3 / 9 2
(Amended
re sponse)
9/30/92

10/30/92

1 0 / 1 5 / 9 2

1 1 / 1 6 / 9 2
1 2 / 1 1 / 9 2

1 1 / 2 4 / 9 2

EPA
C O M M E N T S

10/20/92

1 0 / 1 4 / 9 2
1 2 / 3 / 9 2

10/20/92

10/26/92

R E S P O N S E
TO
C O M M E N T S
1 2 / 4 / 9 2

10/30/92
1 / 1 3 / 9 3

10/30/92

1 1 / 1 3 / 9 2

A G E N C Y
A P P R O V A L

1 2 / 7 / 9 2

9 / 1 5 / 9 3

2 / 8 / 9 3

1 1 / 1 7 / 9 2
( w / c o n d i t i o n s )
1 1 / 1 8/92 (approvalof d emo l i t i on of
Bldg. 4
w / c o n d i t i o n s )
12/4/92
( w / c o n d i t i o n s )

1 2 / 3 1 / 9 2
(w/comment s)

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

11/20/92
(Response to
conditional
a p p r o v a l )

1 / 2 6 / 9 3

1 0 / 0 8 / 9 8



D O C U M E N T T I T L E

Piezomet er I n s t a l l a t i o n
Report
S t o r a g e o f W a t e r f r o m
D e c o n t a m i n a t i o n A c t i v i t i e s
T r a i l e r s and
E q u i p m e n t / F a c i l i t y
C o m p o n e n t s Management
A c t i v i t i e s Work P l a n
Radioac t iv i ty Survey Report
T r a i l e r s and S o u t h Pad
E q u i p m e n t / F a c i l i t y
Component s
Build ing Slab s andSub s t ru c tur e s Removal
A c t i v i t i e s
Rubble Crushing Plan
N o t i c e o f C o n s o l i d a t i o n o f
V i c i n i t y Proper ty S t o c k p i l e s
a n d S t a g e I I Rubble C r u s h i n g
Loca t i on s

S U B M I T T A L
TO ERA

1 1 / 4 / 9 3

1 2 / 2 2 / 9 2

_

12/24/92

1 / 1 5 / 9 3

1 / 1 5 / 9 3
3 / 2 8 / 9 4

EPA
C O M M E N T S

1 2 / 7 / 9 2

2 / 1 6 / 9 3

3/29/94

R E S P O N S E
TO
C O M M E N T S

1 2 / 1 7 / 9 2

3 / 1 8 / 9 3

4/6/94

A G E N C Y
A P P R O V A L

1 2 / 2 2 / 9 2
1 2 / 2 3 / 9 2

3/26/93

1 / 2 5 / 9 3
(w/comment s)
4/8/94

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1/28/93

10/08/98



D O C U M E N T T I T L E

Other B u i l d i n g s / F a c i l i t i e s
and E q u i p m e n t M a n a g e m e n t
A c t i v i t i e s Work Plan
M o d i f i c a t i o n ( B l d g . N o s . 5 &
6)

Radioact ivi ty Survey Report
B u i l d i n g No. 2
Surveying A c t i v i t i e s (Non-
Scannable Mater ia l s)
M i s c e l l a n e o u s M a t e r i a l s
( S a m p l i n g a n d A n a l y t i c a l .
M e t h o d s )

S U B M I T T A L
T O E P A

1 / 1 5 / 9 3

7 / 2 2 / 9 3

4/9/93

9 / 2 2 / 9 3

2 / 2 / 9 4

EPA
C O M M E N T S

2 / 1 6 / 9 3

10/22/93

R E S P O N S E
TO
C O M M E N T S
3 / 1 8 / 9 3

A G E N C Y .
A P P R O V A L

3 / 2 6 / 9 3

8 / 3 / 9 3
( w / c o m m e n t s )
8 / 1 3 / 9 3 (demol i t i on
B l d g . 5
m o d i f i c a t i o n )
4/12/93

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

10/08/98



D O C U M E N T T I T L E

R a d i o a c t i v i t y S u r v e y Repor t s
Proce s s ing E q u i p m e n t and
B u i l d i n g F i x t u r e s
S h i p m e n t s :
1
2 & 3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

S U B M I T T A L
T O E P A

3 / 1 0 / 9 3
3 / 1 9 / 9 3
4 / 7 / 9 3
4 / 2 3 / 9 3
5 / 4 / 9 3
5 / 1 8 / 9 3
5 / 2 0 / 9 3
5 / 2 8 / 9 3
6H/93
6 / 1 6 / 9 3
6 / 2 3 / 9 3
1/1/93
7 / 1 2 / 9 3
8 / 9 / 9 3
8 / 1 8 / 9 3
8 / 2 7 / 9 3
9 / 8 / 9 3
9 / 1 4 / 9 3
9 / 2 0 / 9 3
9 / 2 2 / 9 3
1 0 / 1 / 9 3
10/7/93
1 0 / 1 4 / 9 3
1 0 / 2 2 / 9 3
1 1 / 2 / 9 3
1 1 / 2 9 / 9 3
1 2 / 3 0 / 9 3

EPA
C O M M E N T S

7/26/93

R E S P O N S E
TO
C O M M E N T S

8 / 1 6 / 9 3

A G E N C Y
A P P R O V A L

F I N A L
S U B M I T T A L /
R E S P O N S E TO
C O M M E N T S

10/08/98



D O C U M E N T T I T L E

U n d e r g r o u n d U t i l i t i e s
Removal A c t i v i t i e s W o r k
P l a n
A m e n d m e n t No. 1
U n d e r g r o u n d S t o r a g e T a n k
Removal A c t i v i t i e s Work
P l a n
Drum Management A c t i v i t i e s
Work P l a n
Amendment
Amendment No. 1
A d d i t i o n a l EPA Comments
Amendment No. 2
Amendment No. 3
A m e n d m e n t No. 4
A m e n d m e n t No. 5

R a d i o a c t i v i t y S u r v e y Report
R a d i o a c t i v i t y Survey Repor t ,
A d d e n d u m
R a d i o a c t i v i t y S u r v e y Repor t ,
A d d e n d u m

S U B M I T T A L
TO EPA

1 / 1 5 / 9 3

1 0 / 1 3 / 9 3
3 / 1 2 / 9 3

5 / 1 4 / 9 3

6 / 3 / 9 3
7 / 1 9 / 9 3

8/24/93
1 1 / 1 6 / 9 3
1 1 / 1 7 / 9 3
1 2 / 3 / 9 3

1 1 / 2 3 / 9 3

1 1 / 3 0 / 9 3

1 2 / 2 1 / 9 3

EPA
C O M M E N T S

3 / 2 2 / 9 3

4/20/93

6/4/93 (on 5 / 1 4 / 9 3 &
6 / 3 / 9 3 s u b m i t t a l s )

8 / 1 2 / 9 3

12/30/93

R E S P O N S E
TO
C O M M E N T S
4 / 5 / 9 3

5 / 1 4 / 9 3

6 / 1 8 / 9 3

'

1 / 5 / 9 4

A G E N C Y
A P P R O V A L

4 / 5 / 9 3

1 0 / 1 4 / 9 3
5 / 1 7 / 9 3

6 / 1 8 / 9 3
7/20/93

8 / 2 5 / 9 3
(w/comment s)
1 1 / 1 8 / 9 3
1/24/94
1 2 / 1 6 / 9 3 (par t ia l
a p p r o v a l )
1 2 / 3 0 / 9 3 ( f u l l )

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

10/08/98



D O C U M E N T T I T L E

R a d i o a c t i v i t y S u r v e y R e p o r t ,
Lab-Pack
S t a c k Removal A c t i v i t i e s
W o r k P l a n
S u b m i t t a l o f S u b c o n t r a c t o r
Q u a l i f i c a t i o n s
C o n f i r m a t i o n o f 1 1 / 7 / 9 3
Demoli t ion Date
Response to CDH Concerns
Amendment No. 1
(Management of stack
mater ia l s)
M o d i f i c a t i o n to Amendment
No. 1 ( E l a s t o S e a l a p p l i c a t i o n )

A i r M o n i t o r i n g R e s u l t s o f T e s t

S U B M I T T A L
T O E P A

1 1 / 1 9 / 9 3
8 / 2 0 / 9 3

8 / 2 7 / 9 3

9 / 2 4 / 9 3

1 1 / 1 9 / 9 3
1 1 / 2 4 / 9 3

3 / 1 8 / 9 4

5 / 2 5 / 9 4

EPA
C O M M E N T S

2/9 /94 ( C D H - A i r
P o l l u t i o n ControlDivision)

3/15/94 ( C D H - A i r
P o l l u t i o n Control
D i v i s i o n )

R E S P O N S E
TO
C O M M E N T S

4/14/94 , 5 / 4 / 9 4

A G E N C Y
A P P R O V A L

9 / 1 5 / 9 3

8 / 2 7 / 9 3

5/6 /94 (condi t i oned
on p r o v i d i n g air
moni t or ing r e su l t s
of t e s t )
5 / 3 1 / 9 4

F I N A L
S U B M I T T A L /
R E S P O N S E TO
C O M M E N T S

1 0 / 0 8 / 9 8



D O C U M E N T T I T L E

D a n i e l s o n C o n s t r u c t i o n
C o m p a n y R D / R A W o r k P l a n
( R J R C i r c u i t s a n d
Kroonenberg Lumber)
Amendment No. 1
Amendment No. 2
R a d i o a c t i v i t y Survey Report
C o n s t r u c t i o n P r e - C e r t i f i c a t i o n
N o t i c e
Construc t ion C o m p l e t i o n
Report
Daniel son Perimeter Air
M o n i t o r i n g Resu l t s
Dade and P u g l i e s e P r o p e r t i e s
Work P l a n
C o n s t r u c t i o n P r e - C e r t i f i c a t i o n
N o t i c e
C o n s t r u c t i o n C o m p l e t i o n
Report
A d d i t i o n a l Work - Damaged
T r e e s

S U B M I T T A L
T O E P A

2 / 2 / 9 3

9 / 1 3 / 9 3
1 0 / 2 6 / 9 3
1 2 / 2 9 / 9 3
3 / 2 8 / 9 4

5 / 9 / 9 4

6/28/94
2 / 5 / 9 3

'
9 / 2 / 9 3

1 1 / 5 / 9 3

7 /26/95

EPA
C O M M E N T S

3 / 2 / 9 3

3/29/94

3 / 2 / 9 3

9 / 1 5 / 9 3

R E S P O N S E
TO
C O M M E N T S
3 / 1 9 / 9 3

3 / 1 9 / 9 3

A G E N C Y
A P P R O V A L

3 / 2 6 / 9 3

9 / 1 3 / 9 3
1 1 / 1 / 9 3

5/9 /94

3 / 2 6 / 9 3
( w / c o m m e n t s )

1 1 / 9 / 9 3

8 / 1 6 / 9 5
( w / m o d i f i c a t i o n s )

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

10/08/98 10



D O C U M E N T T I T L E

V i c i n i t y P r o p e r t y
I n v e s t i g a t i o n Work P l a n
A m e n d m e n t No. 1
A d d i t i o n a l Cen t ennia l
I n v e s t i g a t i o n R e s u l t s
A d d i t i o n a l F l a n a g a n
I n v e s t i g a t i o n Resu l t s
V i c i n i t y Proper t i e s
Cons t ru c t i on Q u a l i t yAssurance Plan
Amendment re Cons truc t ion
I n s p e c t o r
Amendment
S o u t h Bannock S t r e e t
I n v e s t i g a t i o n W o r k P l a n
Revised Work P l a n
P r e l i m i n a r y R e s u l t s o f
I n v e s t i g a t i o n
F i n a l Report
A d d e n d u m - Final Report
A d d e n d u m 2 - Final Report

S U B M I T T A L
T O E P A

2 / 5 / 9 3

6 / 2 4 / 9 3
8 / 5 / 9 3

8 / 1 6 / 9 3
2 / 1 9 / 9 3

8 / 1 2 / 9 3

1 0 / 1 4 / 9 3
3 / 1 0 / 9 3

4 / 1 6 / 9 3
7 / 2 2 / 9 3

8 / 4 / 9 3
8 / 3 1 / 9 3
1 0 / 1 9 / 9 3

EPA
C O M M E N T S

3 / 1 8 / 9 3

4 / 1 / 9 3 Request f or
Revised D r a f t Work
P l a n
5 / 4 / 9 3

R E S P O N S E
TO
C O M M E N T S
3 / 3 1 / 9 3

5 / 2 1 / 9 3

A G E N C Y
A P P R O V A L

3 / 3 1 / 9 3

6 / 2 8 / 9 3
8 / 1 2 / 9 3

3 / 2 2 / 9 3
(w/comment s)
4 / 5 / 9 3
8 / 1 3 / 9 3

1 0 / 1 9 / 9 3

5 / 2 1 / 9 3

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

4 / 2 / 9 3

1 0 / 0 8 / 9 8 11



D O C U M E N T T I T L E

A d d i t i o n a l I n v e s t i g a t i o n

S o u t h Bannock S t r e e t W o r k
P l a n

P r e - C e r t i f i c a t i o n I n s p e c t i o n
N o t i c e
Construc t ion C o m p l e t i o n
Report
S o u t h Bannock S t r e e t
S h o u l d e r RD/RA Work Plan
M o d i f i c a t i o n
M o d i f i c a t i o n
M o d i f i c a t i o n
M o d i f i c a t i o n
A n a l y t i c a l R e s u l t s
C o n s t r u c t i o n P r e - C e r t i f i c a t i o n
N o t i c e
C o n s t r u c t i o n C o m p l e t i o n

S U B M I T T A L
T O E P A

1 1 / 5 / 9 6

2 / 5 / 9 7

8/20/97

3 / 1 9 / 9 3

6/30/93
7 / 1 / 9 3
7 / 2 2 / 9 3
8 / 4 / 9 3
8 / 2 5 / 9 3
1 2 / 3 / 9 3

1 / 2 7 / 9 4

EPA
C O M M E N T S

12/30/96
( R e q u e s t i n g Work
P l a n )

2 / 1 8 / 9 7
5 / 9 / 9 7 (Request to
Commence Work)
5 / 3 0 / 9 7
8 / 1 2 / 9 7

4/20/93

8 / 2 7 / 9 3

R E S P O N S E
TO
C O M M E N T S
1 / 1 0 / 9 7
( R e q u e s t i n g
E x t e n s i o n to
S u b m i t P l a n )
2 / 2 8 / 9 7
5 / 2 7 / 9 7
( A c k n o w l e d g e -
ment)

5 / 7 / 9 3

A G E N C Y
A P P R O V A L

3 / 1 1 / 9 7

5 / 1 0 / 9 3

7 / 1 / 9 3
7 / 6 / 9 3
7 / 2 9 / 9 3
8 / 4 / 9 3

1 / 2 7 / 9 4

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 0 / 0 8 / 9 8 12



D O C U M E N T T I T L E

Report
S a c h s L a w l o r Driveway
I n v e s t i g a t i o n R e s u l t s
C o n s t r u c t i o n P r e - C e r t i f i c a t i o n
N o t i c e
C o n s t r u c t i o n C o m p l e t i o n
Report
Railroad R i g h t - o f - W a y
I n v e s t i g a t i o n Work Plan
Railroad R i g h t - o f - W a y
I n v e s t i g a t i o n F i n a l Report
A t c h i s o n , T o p e k a and S a n t a Fe
Railroad R i g h t - o f - W a y RD/RA
Work Plan
Amendment No. 1
R e s u l t s o f Area A v e r a g i n g -
Thor ium-230
C o n s t r u c t i o n P r e - C e r t i f i c a t i o n
N o t i c e
P r e c e r t i f i c a t i o n I n s p e c t i o n
C o n s t r u c t i o n C o m p l e t i o n
Report

S U B M I T T A L
T O E P A

1 0 / 5 / 9 3

1 0 / 5 / 9 3

1 1 / 5 / 9 3
4 / 2 1 / 9 3

9 / 2 1 / 9 3

1 0 / 1 5 / 9 3

1/24/94
3 / 1 7 / 9 4

4 / 2 2 / 9 4

6 / 3 / 9 4

EPA
C O M M E N T S

5/20/93

1 2 / 1 6 / 9 3

1 1/24/94
5 / 2 / 9 4

4 / 2 5 / 9 4

R E S P O N S E
TO
C O M M E N T S

5 / 2 1 / 9 3

12/22/93

5 / 2 0 / 9 4 ,
5 / 2 3 / 9 4

A G E N C Y
A P P R O V A L

1 0 / 6 / 9 3

1 1 / 9 / 9 3
5 / 2 1 / 9 3

1 2 / 2 2 / 9 3

1/24/94

6/20/94

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 2 / 2 5 / 9 3
Response to S a n t a
Fe comments

10/08/98 13



D O C U M E N T T I T L E

Centennia l A i r C o n d i t i o n i n g
and H e a t i n g Co. RD/RA
D r a f t Work P l a n
C o n s t r u c t i o n P r e - C e r t i f i c a t i o n
N o t i c e
C o n s t r u c t i o n C o m p l e t i o n
Report
F l a n a g a n Ready Mix Ltd .
RD/RA
Draft Work Plan
Cons truc t i on P r e - C e r t i f i c a t i o n
N o t i c e
Cons truc t i on C o m p l e t i o n
Report
N o t i f i c a t i o n o f A d d i t i o n a l
Excavat ion Requirements

S U B M I T T A L
T O E P A

8 / 1 8 / 9 3
9 / 2 7 / 9 3

1 1 / 5 / 9 3

8 / 1 8 / 9 3
1 2 / 3 / 9 3

1 / 2 7 / 9 4

2 / 2 5 / 9 4

EPA
C O M M E N T S

8 / 2 3 / 9 3

8 / 2 3 / 9 3

R E S P O N S E
TO
C O M M E N T S

8 / 2 3 / 9 3

8/24/93

A G E N C Y
A P P R O V A L

8/24/93
10/4 /93

1 1 / 9 / 9 3

8/24/93

1/27/94

2 / 2 5 / 9 4

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 0 / 0 8 / 9 8 14



D O C U M E N T T I T L E

Phase I I D r a f t Work P l a n
Phase I I S i t e S a f e t y P l a n
A m e n d m e n t No. 1
A m e n d m e n t No. 2

P i l o t S c a l e T r e a t a b i l i t y S t u d y
Phase I I D r a f t Work P l a n
Amendment No. 1 ( B u i l d i n g
No. 5)
Amendment No. 2
Amendment No. 3
Operations P l a n
Correct ions to Operat ions P l a n
N o t i f i c a t i o n o f S a m p l i n g &
A n a l y s i s ( F i r s t & S e c o n d
P h a s e s )
Request f or a p p r o v a l o f Second
Phase
N o t i f i c a t i o n o f A d d i t i o n a l
S a m p l i n g & A n a l y s i s

N o t i f i c a t i o n o f Labora tor i e s
and A n a l y t i c a l P r o t o c o l s

S U B M I T T A L
T O E P A

9 / 3 0 / 9 2
9 / 3 0 / 9 2
1 / 2 6 / 9 3
5 / 9 / 9 4 •

-

1 0 / 2 / 9 2

1 2 / 1 7 / 9 2
4 / 2 2 / 9 3
5 / 1 0 / 9 3
1 2 / 3 1 / 9 2
1 / 6 / 9 3
1 1 / 1 9 / 9 2

1 / 6 / 9 3

1 2 / 2 2 / 9 2

1 / 2 7 / 9 3
3 / 1 0 / 9 3

EPA
C O M M E N T S

2 / 2 6 / 9 3

2 / 9 / 9 3
7 / 6 / 9 4

1 2 / 1 6 / 9 2

5/20/93

R E S P O N S E
TO
C O M M E N T S
3 / 2 9 / 9 3

3 / 3 / 9 3
8 / 5 / 9 4

1 2 / 3 1 / 9 2

5 / 2 1 / 9 3

A G E N C Y
A P P R O V A L

3 / 3 1 / 9 3

8 / 1 2 / 9 4
( A c k n o w l e d g e m e n t
of r e c e i p t )

1 / 2 1 / 9 3
(w/comment s)
1 2 / 2 2 / 9 2
4/26/93
5 / 2 1 / 9 3

1 2 / 4 / 9 2 ( a p p r o v a l
o f Fir s t Phase)
1 / 1 6 / 9 3

1 2 / 2 2 / 9 2

3/1 1 /93

F I N A L
S U B M i T T A L /
R E S P O N S E T O
C O M M E N T S

1 2 / 2 9 / 9 2
( r e s c h e d u l i n g o f
s a m p l i n g )

10/08/98 15



D O C U M E N T T I T L E

Radon T e s t i n g o f M o n o l i t h

N o t i f i c a t i o n o f Change o f
Laboratory
D r a f t P i l o t S c a l e T r e a t a b i l i t y
S t u d y Report
F i n a l P i l o t S c a l e T r e a t a b i l i t y
S t u d y Report
A d d e n d u m
Phase I I S A P
A d d e n d u m N o . 1 ( H L A )
Amendment No. 2
G e o t e c h n i c a l Program
A m e n d m e n t No. 1
A m e n d m e n t No. 2
N o t i f i c a t i o n o f s t ar t o f
G e o t e c h n i c a l I n v e s t i g a t i o n
Program
Phase I I Q A P P
A d d e n d u m N o . 1 ( H L A )
Amendment No. 2

S U B M I T T A L
T O E P A

3 / 1 0 / 9 3
( m e e t i n g )
3 / 2 4 / 9 3

6 / 2 1 / 9 3

7 / 2 0 / 9 3
2 / 1 / 9 4
1 0 / 1 5 / 9 2
4 / 1 6 / 9 3
5 / 9 / 9 4

4 / 2 3 / 9 3
9 / 2 / 9 3

4 / 6 / 9 3
1 0 / 1 5 / 9 2

4 / 1 6 / 9 3
5 / 9 / 9 4

EPA
C O M M E N T S

5 / 1 0 / 9 4
3 / 1 2 / 9 3
4/5/94
8/25/94

2 / 8 / 9 3
4 / 5 / 9 4

R E S P O N S E
TO
C O M M E N T S

4 / 1 / 9 3
5 / 1 1 / 9 4
9 / 1 9 / 9 4

3 / 1 8 / 9 3
5 / 1 1 / 9 4

A G E N C Y
A P P R O V A L

3 / 1 1/93

3 / 2 4 / 9 3

4 / 1 / 9 3
5 / 2 3 / 9 4
1 1 / 1 4 / 9 4

4 / 2 6 / 9 3
9 / 2 / 9 3

4 / 6 / 9 3
3 / 3 1 / 9 3
5 / 1 2 / 9 4
7 / 6 / 9 4

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 2 / 9 / 9 7

1 2 / 9 / 9 7

10/08/98 16



D O C U M E N T T I T L E

M o n o l i t h M o n i t o r i n g P l a n
D r a f t
D r a f t F i n a l
Plume M o n i t o r i n g Plan
D r a f t
D r a f t F i n a l
A d d e n d u m No. 1
I n t e r i m Plume M o n i t o r i n g
Program Report
Groundwat er Moni t o r ing
Program S i t e S a f e t y and
H e a l t h Plan
Phase II - Prel iminary
Design Report and
P r e l i m i n a r y A R A R s
Asses sment
Phase I I I n t e r m e d i a t e
Remedial Design Report
(60%)

M o n i t o r i n g W e l l
A b a n d o n m e n t A c t i v i t i e s

S U B M I T T A L
T O E P A

4 / 1 6 / 9 3
12/9/97

4 / 1 6 / 9 3
1 2 / 9 / 9 7
1 1 / 4 / 9 3

2 / 3 / 9 5
4 / 1 6 / 9 3

4 / 2 7 / 9 3

6 / 2 5 / 9 3

2 / 2 5 / 9 4
3 / 1 6 / 9 4

EPA
C O M M E N T S

6 / 2 5 / 9 7
2 / 1 0 / 9 8

6 / 2 5 / 9 7
2 / 1 0 / 9 8
4 / 5 / 9 4
5 / 1 8 / 9 4

I n f o r m a l Comments

R E S P O N S E
TO
C O M M E N T S

7 / 3 1 / 9 7
2/24/98

7 / 3 1 / 9 7
3 / 2 6 / 9 8
5 / 1 1 / 9 4
6 / 1 7 / 9 4

4 / 1 9 / 9 4

A G E N C Y
A P P R O V A L

2 / 2 5 / 9 8

4 / 2 / 9 8

6/23/94

4/7/94

5 / 1 0 / 9 4 (Des ign
Report
w / c o m m e n t s )
5 / 1 0 / 9 4 (Des ign
Drawings
w / c o m m e n t s )
3 / 3 / 9 4
3 / 2 1 / 9 4

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

5 / 7 / 9 8

5 / 1 / 9 8

12/9/97

10/08/98 17



D O C U M E N T T I T L E

Phase I I M o b i l i / a l i o n P l a n
M o d i f i c a t i o n s
M o d i f i c a t i o n
M o d i f i c a t i o n s
M o b i l i z a t i o n S c h e d u l e

Phase I I Cons truc t i on
Q u a l i t y Assurance Plan
Phase I I P r e f i n a l Remedial
Design Report (90%) (3 vols.)
Remedial Design M o n o l i t h
Base Elevat ion
Phase I I A i r M o n i t o r i n g Plan
Perime t e r A i r Q u a l i t y Data
Request
T e r m i n a t i o n o f A i r M o n i t o r i n g
Phase I I O p e r a t i o n a n d
M a i n t e n a n c e P l a n

S U B M I T T A L
T O E P A

3 / 4 / 9 4
7 / 1 8 / 9 4
8 / 5 / 9 4
8 / 2 3 / 9 4
6 / 3 / 9 6
6 / 7 / 9 6
6 / 2 6 / 9 6
5 / 9 / 9 4
5 / 9 / 9 4

6 / 7 / 9 6
.

5 / 1 3 / 9 4
7 / 3 1 / 9 6
8 / 2 0 / 9 7
4 / 2 4 / 9 8
6 / 1 3 / 9 4

EPA
C O M M E N T S

4 / 1 3 / 9 4

8 / 1 2 / 9 4
I n f o r m a l Comments

6 / 2 2 / 9 4

3 / 1 6 / 9 8

R E S P O N S E
TO
C O M M E N T S

4 / 2 5 / 9 4

9 / 2 / 9 4
9 / 8 / 9 4

7 / 2 1 / 9 4

7 / 1 6 / 9 8

A G E N C Y
A P P R O V A L

5 / 6 / 9 4
7 / 1 8 / 9 4
8 / 1 2 / 9 4
8 / 2 3 / 9 4

6/1 1/96
1 0 / 3 / 9 4

8 / 9 / 9 4

1 1 / 1 3 / 9 7

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 0 / 0 8 / 9 8 18



D O C U M E N T T I T L E

Sewer R e m e d i a t i o n P l a n

Revisions to Sewer
R e m e d i a t i o n P l a n
N o t i c e o f d e l a y
Response t o C i t y o f D e n v e r ' s
Comments

Construction Compl e t i on
Report

S U B M I T T A L
T O E P A

2 / 3 / 9 5
-

8 / 3 / 9 5
9/20/95
1 1 / 1 / 9 5
3 / 2 9 / 9 6
1 1 / 5 / 9 6
6/10/97

EPA
C O M M E N T S

2 / 2 4 / 9 5
4 / 5 / 9 5
4 / 1 3 / 9 5

Verbal request foraddi t i ona linformat ion

R E S P O N S E
TO
C O M M E N T S
3 / 3 1 / 9 5
4 / 1 8 / 9 5

7/25/97

A G E N C Y
A P P R O V A L

.
4 / 1 9 / 9 5
8 / 8 / 9 5

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

5 / 9 / 9 5

10/08/98 19
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D O C U M E N T T I T L E S U B M I T T A L

T O E P A EPA
C O M M E N T S

R E S P O N S E
TO
C O M M E N T S

A G E N C Y
A P P R O V A L

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

Phase I I F i n a l Remedial
Design
Cover S y s t e m

Revised Cover S y s t e m
I n c l u d i n g :
1 . M o n o l i t h Design S l o p e and
Elevat ion

6 / 1 0 / 9 6

3 / 1 8 / 9 7 ( f i n a l
d r a w i n g )

5 / 6 / 9 7
(mee t ing) .
6 / 1 8 / 9 7
(reviseddocumentsand
c a l c u l a t i o n s )
6 / 2 5 / 9 7
( s t o c k p i l e
survey)
7 / 2 / 9 7
(cons t ruc t i on
sequencing
p l a n )

7 / 1 5 / 9 6
8 / 1 2 / 9 6
10/2/96

7/1 1/97

8 / 1 9 / 9 6
1 1 / 0 5 / 9 6
1 2 / 1 8 / 9 6

6 / 2 7 / 9 6 p a r t i a l
approva l

3/20/97

5/8/97
(w/requirement s)

1 0 / 0 8 / 9 8 20



D O C U M E N T T I T L E

2. Recompacted Soil/ C l a y
Layer s p e c i f i c a t i o n .

S U B M I T T A L
T O E P A

8 / 1 5 / 9 7
( r e c o n f i g u r a -
t ion o f t op
s l o p e )
1 1 / 5 / 9 7
( a d d i t i o n a l
6inch l i f t on
m o n o l i t h )
1 1 / 7 / 9 7(revised x^
sec t ions)
1 2 / 1 8 / 9 7
(revised
drawings)
6 / 1 0 / 9 7

1 2 / 5 / 9 7
(revised
s p e c i f i c a t i o n )

EPA
C O M M E N T S

9 / 1 6 / 9 7

6/24/97
8/8/97
1 0 / 3 / 9 7
1 1 / 2 5 / 9 7 (request for
revised
s p e c i f i c a t i o n )
1 2 / 1 0 / 9 7
1 2 / 2 3 / 9 7

1 / 1 5 / 9 8

R E S P O N S E
TO
C O M M E N T S
8 / 1 8 / 9 7
10/22/97

9 / 1 5 / 9 7
1 0 / 1 3 / 9 7

1 2 / 1 6 / 9 7
1 / 8 / 9 8

1 / 2 2 / 9 8

A G E N C Y
A P P R O V A L

1 1 / 1 3 / 9 7

1 1 / 1 3 / 9 7(w/comment s)

2 / 1 2 / 9 8 ( f i n a l
approval of entirecover design)

2 / 1 2 / 9 8 (entire
cover d e s i g n )

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

1 0 / 0 8 / 9 8 21



D O C U M E N T T I T L E

3. G e o s y n t h e t i c C l a y Liner
Cover S y s t e m M a t e r i a l s

C l a y Source f o r R S C L
S l o p e S t a b i l i t y A n a l y s i s

T r i a x i a l S t r e n g t h T e s t s

Optimum Mois ture/
Compact ion F i g u r e

Gravel Source

R i p r a p Source

S a n d Source

G e o s y n t h e t i c C l a y Liner

S U B M 1 T T A L
T O E P A

2 / 5 / 9 8
2 / 6 / 9 8
2 / 1 2 / 9 8
12/29/97
1 2 / 3 1 / 9 7
1 2 / 3 1 / 9 7
2 / 2 / 9 8
9/23/97
10/23/97
9 / 2 3 / 9 7
1 0 / 2 3 / 9 7
1 1 / 1 8 / 9 7
1 / 7 / 9 8
3 / 1 8 / 9 8
9 / 2 3 / 9 7
1 0 / 2 3 / 9 7
1 2 / 1 5 / 9 7
( Q A / Q C cert.)
3 / 3 1 / 9 8
( Q A / Q C cert.)

EPA
C O M M E N T S

1 1 / 2 5 / 9 7

9/4/97 ( s t r e n g t h test
requirements)

'•
1 2 / 9 / 9 7 ( w /
comment s)
3/24/98

R E S P O N S E
TO
C O M M E N T S
1 2 / 5 / 9 7

1 0 / 3 1 / 9 7

3 / 2 7 / 9 8

A G E N C Y
A P P R O V A L

1 / 8 / 9 8

1 1 / 1 3 / 9 7

4 / 1 / 9 8
4/7/98

4 / 1 / 9 8
4 / 7 / 9 8
1 1 / 1 3 / 9 7

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

5 / 2 8 / 9 8

10/08/98 22
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Proce s s ing M a t e r i a l s
C e r t i f i c a t i o n s

F l y a s h
Cement

F i n a l Remedial A c t i o n Work
Plan
P r o j e c t S c h e d u l e -
Delay in A c t i v i t i e s
Construc t ion of Cover S y s t e m

Phase II DocumentC o m p i l a t i o n Volume
i n c l u d i n g S i t e S a f e t y Plan,
SAP, QAPP, and CQAP

S U B M I T T A L
T O E P A

1 1 / 1 7 / 9 7
9 / 2 3 / 9 7
1 1 / 1 7 / 9 7
6 / 1 0 / 9 6

10/22/97

7 / 1 7 / 9 6
7/23/96

EPA
C O M M E N T S

3 / 3 1 / 9 7

R E S P O N S E
TO
C O M M E N T S

4/4/97

A G E N C Y
A P P R O V A L

6 / 2 7 / 9 6

1 1 / 1 3/97 (requestf or updateds chedule)

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

4/22/97
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• Phase II Remedial Design
M o d i f i c a t i o n s

• M o d i f i c a t i o n of
Cons truc t i on Techn ique
(vertical cold j o i n t s )

• M o d i f i c a t i o n re Ambient
T e m p e r a t u r e

• Change in Liner Mater ia l
• Change in Screen S i z e
• Placement of Mater ia l s on

T o p o f M o n o l i t h
• S i d e s l o p e / P e r i m e t e r Road
• Tie-in
Gamma and Radon Surveys

S U B M I T T A L
T O E P A

9 / 4 / 9 6
1 1 / 2 7 / 9 6
7 / 2 2 / 9 7
6 / 1 0 / 9 7
9 / 5 / 9 7
(verbal)
2/27/98
6/22/98
9/24/98

EPA
C O M M E N T S

6/24/97

,

R E S P O N S E
TO
C O M M E N T S

7 / 2 5 / 9 7

A G E N C Y
A P P R O V A L

9 / 9 / 9 6
1 2 / 3 / 9 6
7 / 1 0 / 9 7 (verbal)

9 / 5 / 9 7 (verbal)

3 / 3 / 9 8
6/24/98

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

10/08/98 24



D O C U M E N T T I T L E

• O i l - I m p a c t e d S o i l s
• T e s t i n g M e t h o d
• Bioremediation Work Plan

for Rows 1 8-2 1 i n c l u d i n g
a d d i t i o n a l i n f o r m a t i o n
regarding material in Row
17

• N o t i c e of Contractor -
F l u o r Daniel G T I

• Proposal to Screen Oil-
I m p a c t e d S o i l s

• Withdrawa l of Proposal -
I n t e n t i o n to Dispose Off-S i t e

• Proposa l to A d d r e s s Oil-
I m p a c t e d S o i l s o n W e s t e r n
Perimet er o f S i t e
( B i o r e m e d i a t i o n )

S U B M I T T A L
T O E P A

1 1 / 1 / 9 6
1 / 3 1 / 9 7

2/27/97

5/29/97

6/24/97

3 / 1 0 / 9 8

8 / 1 1 / 9 8

EPA
C O M M E N T S

1 1 / 6 / 9 6
3/1 1/97

3 / 1 6 / 9 8

8/20/98

R E S P O N S E
TO
C O M M E N T S

1 1 / 2 6 / 9 6
3 / 1 9 / 9 7

3 / 2 7 / 9 8 ( S o i l
Boring P l a n )
8 / 3 1 / 9 8

A G E N C Y
A P P R O V A L

1 1 / 2 7 / 9 6
2/28/97 (verbal re
f i r s t two t a s k s )
3 / 2 5 / 9 7 ( w i t h
request for
a d d i t i o n a l
i n f o r m a t i o n )
3/10/97

4 / 1 / 9 8

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S

4/1 1/97

3 / 1 1 / 9 7
(Sta t emen t ofQ u a l i f i c a t i o n s )

4 / 3 0 / 9 8 (Lab
R e s u l t s )
6 / 2 4 / 9 8
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D O C U M E N T T I T L E

M i s c e l l a n e o u s
• Propo sa l for Di spo sa l of

S o d i u m M e t a l
• Geo t e chn i ca l Data
• S t o p - W o r k Order

• N o t i c e o f V i o l a t i o n
• S e t t l e m e n t O f f e r for NOV
• S t o p - W o r k Order

• N o t i c e of V i o l a t i o n
• N o t i c e of Lack of Progress

on Remedial Act ion
• N o t i c e o f V i o l a t i o n
• C o n f i r m a t i o n of Extens ion

of Respons e
• N o t i c e o f V i o l a t i o n
M o n t h l y Progress Repor t s
Nos . 1 through 71

Report No. 11
P r o j e c t S t a t u s M e e t i n g
Summarie s

S U B M I T T A L
T O E P A

5 / 1 1 /93

1 1/27/96

7 / 3 1 / 9 7
9 / 1 0 / 9 2
1 0 / 9 2 - 0 8 / 9 8

7 / 1 / 9 6 -
5 / 6 / 9 6

EPA
C O M M E N T S

5 / 1 3 / 9 3
7 / 1 2 / 9 6
8 / 2 8 / 9 6 (verbal)
8/30/96

1 1 / 4 / 9 6
12/5/96
1/22/97 (verbal)
1/29/97
1/30/97
3/4/97
3 / 3 1 / 9 7
6/30/97

4 / 1 7 / 9 8

8 / 1 6 / 9 3

R E S P O N S E
TO
C O M M E N T S

7 / 2 6 / 9 6
8/30/96

1/28/97

2/28/97

4/4/97

8/20/97
5 / 2 0 / 9 8

8 / 1 7 / 9 3

A G E N C Y
A P P R O V A L

5 / 1 8 / 9 3

9 / 1 / 9 6 (verba l)
9 / 4 / 9 6 ( p a r t i a l
l i f t i n g o f S t o p
Work Order)

3/20/97 ( l i f t ing o fS t o p - W o r k Order)

F I N A L
S U B M I T T A L /
R E S P O N S E T O
C O M M E N T S
5 / 2 5 / 9 3
(Chemical
I n v e n t o r y )
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T a b l e 2: Summary of Mater ia l s Removed from V i c i n i t y Proper t i e s

V i c i n i t y Proper ty Excavation Survey s Estimated Material Q u a n t i t y ( l o o s e cubic y a r d s ) 1

Bannock S t r e e t s hou ld er 1,750
C e n t e n n i a l / R J R / K r o o n b e r g 150
D a d e / P u g l i e s e 150
Danie l son 2,550
F l a n a g a n 400
Railroad p r o p e r t y 3,650
S a c h s Lawlor 50

N o t e s :

T o t a l 8,700

S t o c k p i l e Surveys
Surveyed s t o c k p i l e volume 7,800

A d j u s t e d volume ( p e r remedial 8,200
d e s i g n )

Bannock S t r e e t ( 1 9 9 7 ) 199

T o t a l 8,399 LCY

1 S o i l volumes presented are estimates only as only rough surveys were made at each proper ty . A
d e t a i l e d survey of the f i n a l s t o c k p i l e was subsequently per formed.

2 For p u r p o s e s of the remedial design, the f inal s t o ckp i l e volume was a d j u s t e d upwards by 5% to
account for s e t t l emen t and compaction.



T a b l e 3: Excavation OCS V e r i f i c a t i o n Results

S a m p l e N o .
S S V S 1
S S V S i
S S V S 1
S S V S 1
S S V S 1
S S V S 1
S S V S 1
S S V S 1
S S V S 1
S S V S 1
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 2
S S V S 3
S S V S 3
S S V S 3
S S V S 3
S S V S 3
S S V S 4
S S V S 4
S S V S 4
S S V S 4
S S V S 4
S S V S 4
S S V S 4
S S V S 5
S S V S 5
S S V S 5
S S V S 5
S S V S 5
S S V S 5
S S V S 5
S S V S 5
S S V S 5
S S V S 6
S S V S 6
S S V S 6
S S V S 6
S S V S 6
S S V S 6
S S V S 6

Column
C9

C I O
C l l
C12
C 1 3

C9
C I O
C l l
C12
C13
C4
C5
C6
C7
C8
C4
C5
C6
C7
C8

C 1 / C 2
C3

C 1 / C 2
C3

C 1 / C 2
C13
C13
C13
C13
C13
C13
C13
C12
C12
C12
C12
C12
C12
C12
C l l
C l l
C l l
C l l
C l l
C l l
C l l
C I O
C I O

Row
Rl
Rl
Rl
Rl
Rl
R2
R2
R2
R2
R2
Rl
Rl
Rl
Rl
Rl
R2
R2
R2
R2
R2
Rl
Rl
R2
R2
R3

R23
R24
R25
R26
R27
R28
R29
R23
R24
R25
R26
R27
R28
R29
R28
R29
R23
R24
R25
R26
R27
R23
R24

Test Date
6/23/96
6 / 2 3 / 9 6
6 / 2 3 / 9 6
6/23/96
6 / 2 3 / 9 6
6 / 2 3 / 9 6
6/23/96
6/23/96
6/23/96
6/23/96
6/27/94
6/27/94
6/27/94
6/27/94
6/27/94
6/27/94
6/27/94
6/27/94
6/27/94
6/27/94
6/6/94
6/6/94
6/6/94
6 / 6 / 9 4
6/6/94
7/8/94
7/8/94
7/8/94
7/8/94
7/8/94
7/8/94
7/8/94

7 / 1 1 / 9 4
7 / 1 1 / 9 4
7 / 1 1 / 9 4
7 / 1 1 / 9 4
7 / 1 1 / 9 4
7/11/94
7 / 1 1 / 9 4
7 / 1 1 / 9 4
7 / 1 1 / 9 4
7/13/94
7 / 1 3 / 9 4
7 / 1 3 / 9 4
7 / 1 3 / 9 4
7/13/94
7 / 1 3 / 9 4
7 / 1 3 / 9 4

OCS
( p C i / g m )
[ac tua l]

.1.81
0.97
2.12
1.84
1.89
1.61
1.36
0.96
1.65
1.06
3.29
2.29
2.59
3.30
2.06
4.04
2.80
1.94
2.14
1.75
2.51
2.80
2.65
2.04
2.59
2.30
2.35
1.24
0.22
6.26
2.12
3.02
2.66
5.43
4.30
5.29
6.68
7.87
1.94
2.72
2.09
4.39
4.65
3.76
7.39
9.06
0.14
2.43

OCS ( p C i / g m )
[ c a l c u l a t e d ]

2.42
0.97
2.99
2.47
2.56
2.05
1.59
0.96
2.12
1.04
5.14
3.30
3.85
5.16
2.88
6.52
4.24
2.66
3.03
2.31
3.70
4.24
3.97
2.84
3.85
3.32
3.41
1.37
0.22
10.60
2.99
4.64
3.98
9.08
7.00
8.82
10.42
13.57
2.66
4.09
2.93
7.17
7.65
6.00
12.68
15.76
0.14
3.56
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T a b l e 3: Excavation OCS V e r i f i c a t i o n Results

S a m p l e N o .
S S V S 6
S S V S 6
S S V S 7
S S V S 7
S S V S 7
S S V S 7
S S V S 7
S S V S 7
S S V S 7
S S V S 7
S S V S 7
S S V S 8
SSVS 8 J
S S V S 8
S S V S 8
S S V S 8
S S V S 8
S S V S 8
S S V S 8
S S V S 9
S S V S 9
S S V S 9
S S V S 9
S S V S 9
S S V S 9
S S V S 9

S S V S 1 0
SSVS 10
S S V S 1 0
S S V S 1 0
SSVS 10
SSVS 10
SSVS 1 1
SSVS 1 1
SSVS 1 1
SSVS 1 1
S S V S 1 1
SSVS 12
S S V S 1 2
S S V S 1 2
S S V S 1 2
S S V S 1 3
S S V S 1 3
SSVS 13
S S V S 1 3
SSVS 14
S S V S 1 4
S S V S 1 4

Column
C I O
C I O
C9
C9
C9
C9
C9
C9

C I O
C I O
C I O

C9
C8
C8
C8
C8
C8
C8
C8
C7
C7
C7
C7
C7
C7
C7
C8
C9

C I O
C l l
C 1 2
C13
C3
C4
C5
C6
C7

C I O
C l l
C12
C13
C6
C7
C8
C9
C2
C3
C4

Row
R25
R26
R24
R25
R26
R27
R28
R29
R27
R28
R29
R23
R23
R24
R25
R26 j
R27
R28
R29
R23
R24
R25
R26
R27
R28
R29
R3
R3
R3
R3
R3
R3
R3
R3
R3
R3
R3

R22
R22
R22
R22
R22
R22
R22
R22
R4
R4
R4

Tes t Date
7 / 1 3 / 9 4
7 / 1 3 / 9 4
7/14/94
7/14/94
7/14/94
7/14/94
7/14/94
7 / 1 4 / 9 4
7 / 1 4 / 9 4
7/14/94
7/14/94
7 / 1 8 / 9 4
7/18/94
7 / 1 8 / 9 4
7 / 1 8 / 9 4
7/18/94
7/18/94
7/18/94
7/18/94
7 / 1 5 / 9 4
7/15/94
7/15/94
7/15/94
7/15/94
7/15/94
7 / 1 5 / 9 4
7/20/94
7/20/94
7/20/94
7/20/94
7/20/94
7/20/94
7/27/94
7/27/94
7/27/94
7/27/94
7/27/94
8/24/94
8/24/94
8/24/94
8/24/94
8/24/94
8/24/94
8/24/94
8/24/94
6/27/96
6/27/96
6/27/96

OCS
( p C i / g m )
[actual]

4.89
6.56
4.14
1.97
5.62
1.81
2.56
1.94

10.16
5.82
3.04
2.09
5.71
4.20
3.20
0.20
0.91
2.25
3.67
2.73
5.93
4.20
6.62
2.15
4.80
4.21
2.06
2.99
1.82
0.83
1.45
0.36
3.00
5.99
5.66
2.32
3.25
4.22
1.69
3.59
3.31
3.91
3.47
3.30
2.08
1.85
2.27
3.14

O C S ( p C i / g m )
[ c a l c u l a t e d ]

8.09
1 1 . 1 6
6.70
2.71
9.43
2.47
3.80
2.65
17.78
9.79
4.68
2.93
9.59
6.82
4.98
0.20
0.91
3.23
5.84
4.11
10.00
6.82
11.27
3.05
7.92
6.84
2.88
4.59
2.44
0.83
1.76
0.36
4.61
10.11
9.50
3.35
5.07
6.85
2.79
5.59
5.18
6.28
5.47
5.16
2.91
2.49
3.26
4.86

Page 2 of 7



T a b l e 3: Excavation OCS Veri f i ca t i on Results

S a m p l e N o .
S S V S 1 4
S S V S 1 4
S S V S 1 4
S S V S 1 5
S S V S 1 5
SSVS 15
S S V S 1 5
SSVS 15
S S V S 1 5
S S V S 1 5
S S V S 1 5
S S V S 1 5
S S V S 1 5
S S V S 1 6
SSVS 16
S S V S 1 6
SSVS 16
SSVS 17
SSVS 17
SSVS 17
SSVS 17
S S V S 1 8
S S V S 1 8
S S V S 1 8
S S V S 1 8
SSVS 19
S S V S 1 9
SSVS 19
S S V S 1 9
SSVS 20
S S V S 2 0
SSVS 20
SSVS 20
S S V S 2 1
S S V S 2 1
S S V S 2 1
SSVS 22
S S V S 2 2
SSVS 22
S S V S 2 2
S S V S 2 3
S S V S 2 3
S S V S 2 3
S S V S 2 3
S S V S 2 3
SSVS 23
S S V S 2 4
SSVS 24

Column
C2
C3
C4

C l l
C12
C13
C l l
C12
C13
C l l
C 1 2
C 1 3
C 1 3
C9

C I O
C9

C I O
C5
C6
C7
C8
C5
C6
C7
C8
C7
C8
C9

C I O
C9

C I O
C l l
C12
C4
C5
C6
C5
C6
C7
C8
C2
C3
C2
C3
C4
C3
C4
C5

Row
R5
R5
R5
R4
R4
R4
R5
R5
R5
R6
R6
R6
R7
R4
R4
R5
R5
R4
R4
R4
R4
R5
R5
R5
R5
R6
R6
R6
R6
R7
R7
R7
R7
R6
R6
R6
R7
R7
R7
R7
R6
R6
R7
R7
R7
R8
R8
R8

Tes t Date
6 / 2 7 / 9 6
6 / 2 8 / 9 6
6/28/96
7/3/96
7 / 3 / 9 6
7/3/96
7/3/96
7/3/96
7/3/96
7/3/96
7/3/96
7 / 3 / 9 6
7 / 5 / 9 6

7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 7 / 9 6
7/17/96
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7/17/96
7/17/96
7 / 1 7 / 9 6
7/17/96
7/18/96
71 18/96
7/18/96
7 / 1 8 / 9 6
7 / 1 9 / 9 6
7 / 1 9 / 9 6
7 / 1 9 / 9 6
7 / 1 9 / 9 6
7 / 2 3 / 9 6
7/23/96
7/23/96
7/25/96
7 / 2 5 / 9 6
7/25/96
7/25/96
7/26/96
7/26/96
7/26/96
7 / 2 6 / 9 6
7/26/96
7/26/96
7/29/96
7/29/96

OCS
( p C i / g m )
[ a c t u a l ]

0.50
0.60
1.21
1.67
1.52
3.90
8.55
1.20
1.90
8.17
0.55
3.85
0.59
1.23
2.03
2.04
2.61
4.64
4.98
0.94
0.68
7.95
1.84
2.80
4.10
7.19
3.54
5.99
2.69
1.33
1.63
2.96
1.70
2.51
1.42
1.75
0.74
0.94
0.71
2.97
4.84
3.95
1.62
0.69
1.30
3.65
0.92
2.56

O C S ( p C i / g m )
[ c a l c u l a t e d ]

0.50
0.60
1.31
2.16
1.84
6.26
14.82
1.30
2.58
14.12
0.55
6.17
0.59
1.35
2.83
2.84
3.89
7.63
8.25
0.94
0.68
13.72
2.47
4.24
6.63
12.32
5.60
10.10
4.04
1.54
2.09
4.54
2.22
3.71
1.70
2.31
0.74
0.94
0.71
4.56
7.99
6.36
2.07
0.69
1.48
5.80
0.92
3.80
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T a b l e 3: Excavation OCS V e r i f i c a t i o n Results

S a m p l e N o .
SSVS 24
S S V S 2 4
S S V S 2 5
SSVS 25
S S V S 2 5
S S V S 2 5
S S V S 2 5
S S V S 2 5
SSVS 26
S S V S 2 6
S S V S 2 6
SSVS 26
SSVS 26
S S V S 2 7
SSVS 27
S S V S 2 7
SSVS 27
SSVS 27
SSVS 27
SSVS 28
S S V S 2 8
S S V S 2 8
S S V S 2 8
S S V S 2 9
SSVS 29
S S V S 2 9
S S V S 2 9
SSVS 29
S S V S 3 0
SSVS 30
S S V S 3 0
S S V S 3 0
SSVS 3 1
S S V S 3 1
S S V S 3 1
S S V S 3 1
S S V S 3 1
S S V S 3 1
S S V S 3 1
S S V S 3 2
SSVS 32
S S V S 3 2
S S V S 3 2
SSVS 33
S S V S 3 3
S S V S 3 3
S S V S 3 3
S S V S 3 3

Column
C6
C7
C8
C9

C I O
C l l
C 1 2
C 1 3

C 3 / C 4
C5
C6
C7

C 3 / C 4
C8
C9

C I O
C l l
C 1 2
C13
C5
C6
C7
C8
C9

C I O
C l l
C 1 2
C13
C I O
C l l
C 1 2
C 1 3
C4
C5
C6
C7
C8
C9
C4
C5
C6
C7
C8
C9

C I O
C l l
C 1 2
C 1 3

Row
R8
R8
R8
R8
R8
R8
R8
R8
R9
R9
R9
R9

R I O
R9
R9
R9
R9
R9
R9

R I O
R I O
R I O
R I O
R I O
R I O
R I O
R I O
R I O
R l l
R l l
R l l
R l l
R l l
R l l
R l l
R l l
R l l
R l l
R12
R12
R12
R12
R12
R12
R12
R12
R12
R12

Test Date
7/29/96
7/29/96

8 / 2 / 9 6
8/5/96

8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8/24/96
8/24/96
8/24/96
8/24/96
8/24/96
9 / 3 / 9 6
9/4/96
9/4/96
9/4/96
9/4/96
9/4/96

9/19/96
9 / 1 9 / 9 6
9 / 2 5 / 9 6
9 / 2 5 / 9 6
9/29/96
9/29/96
9/29/96
9/29/96
9/29/96
10/5/96
10/5/96
10/5/96
10/5/96
10/5/96
10/7/96
10/8/96
10/9/96

10/10/96
10/10/96
10/5/96

10/19/96
10/19/96
10/19/96
10/21/96
10/23/96
10/23/96
10/23/96
10/23/96
10/23/96

OCS
( p C i / g m )

[ac tua l]
0.68
1.50
2.79
0.22
7.68
4.49
3.17
1.64
1.75
2.54
2.22
0.96
1.31
1.88
1.55
6.06
6.35
1.58
4.24
6.16
2.79
0.24
1.79
1.87
2.01
5.32
5.90
3.84
3.66
0.82
4.31
5.60
2.75
3.25
1.17
1.96
1.61
0.96
2.16
1.67
1.14
3.27
1.17
0.65
0.94
1.23
1.77
2.45

O C S ( p C i / g m )
[ c a l c u l a t e d ]

0.68
1.85
4.22
0.22
13.22
7.35
4.92
2.11
2.31
3.76
3.17
0.96
1.50
2.54
1.94

10.24
10.77
1.99
6.89
10.42
4.22
0.24
2.38
2.53
2.79
8.88
9.95
6.16
5.82
0.60
7.02
9.39
4.15
5.07
1.24
2.70
2.05
0.96
3.06
2.16
1.14
5.11
1.24
0.65
0.94
1.35
2.35
3.60
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T a b l e 3: Excavation OCS V e r i f i c a t i o n Results

S a m p l e N o .
S S V S 3 4
S S V S 3 4
SSVS 34
S S V S 3 4
S S V S 3 4
S S V S 3 5
SSVS 35
S S V S 3 5
S S V S 3 5
S S V S 3 5
SSVS 36
S S V S 3 6
S S V S 3 6
S S V S 3 6
SSVS 36
S S V S 3 7
SSVS 37
SSVS 37
SSVS 37
SSVS 37
SSVS 37
S S V S 3 8
SSVS 38
S S V S 3 8
S S V S 3 8
S S V S 3 8
SSVS 38
S S V S 3 8
S S V S 3 8
S S V S 3 8
SSVS 39
S S V S 3 9
S S V S 3 9
S S V S 3 9
SSVS 39
SSVS 40
SSVS 40
SSVS 40
SSVS 40
S S V S 4 0
SSVS 40
S S V S 4 1
SSVS 41
S S V S 4 1
S S V S 4 1
S S V S 4 2
SSVS 42
S S V S 4 2

Column
C4
C5
C6
C7
C8
C9

C I O
C l l
C12
C13
C4
C5
C6
C7
C4
C8
C9

C I O
C l l
C12
C13
C5
C6
C7
C8
C9

C I O
C l l
C 1 2
C13
C4
C5
C6
C7
C4
C8
C9

C I O
C l l
C12
C13
C5
C6
C7
C8
C9

C I O
C l l

Row
R13
R13
R13
R13
R13
R13
R13
R13
R13
R13
R14
R14
R14
R14
R15
R14
R14
R14
R14
R14
R14
R15
R15
R15
R15
R15
R15
R15
R15
R15
R16
R16
R16
R16
R17
R16
R16
R16
R16
R16
R16
R17
R17
R17
R17
R17
R17
R17

Test Date
1 1 / 4 / 9 6
1 1 / 7 / 9 6
1 1 / 8 / 9 6
1 1 / 8 / 9 6
1 1 / 8 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6

1 1 / 1 9 / 9 6
1 1/20/96
1 1 / 2 0 / 9 6
1 1 / 2 0 / 9 6
1 1 / 1 9 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
11/22/96
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 3 0 / 9 6
11/30/96
1 1 / 3 0 / 9 6
1 1 / 3 0 / 9 6
1 1 / 3 0 / 9 6
11/30/96
1 1 / 3 0 / 9 6
1 1 / 3 0 / 9 6
1 1 / 3 0 / 9 6
12/9/96
1 2 / 6 / 9 6
12/6/96
12/6/96
12/6/96

1 2 / 1 1 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
12/12/96
1 2 / 1 2 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 6 / 9 6
12/16/96
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 8 / 9 6
12/18/96
1 2 / 1 8 / 9 6

OCS
( p C i / g m )
[actual]

3.06
1.77
5.92
1.87
1. 10
1.01
0.77
2.47
1.97
1.66
4.67
2.71
5.12
3.37
5.77
3.21
3.14
3.70
1.83
3.24
3.69
2.89
3.66
2.37
1.86
0.48
1.30 '
3.98
3.56
0.72
3.81
3.54
5.29
1.79
3.32
4.64
1.55
2.81
2.15
1.59
3.33
3.29
2.81
4.80
2.91
2.72
2.68
2.87

O C S ( p C i / g m )
[ c a l c u l a t e d ]

4.72
2.34
9.98
2.53
1.10
1.01
0.77
3.63
2.72
2.14
7.68
4.08
8.51
5.29
9.71
4.99
4.86
5.89
2.46
5.05
5.88
4.41
5.82
4.36
2.51
0.48
1.48
6.41
5.64
0.72
6.10
5.60
8.82
2.38
5.20
7.63
1.94
4.26
3.04
2.02
5.22
5.14
4.26
8.21
4.44
4.09
4.02
4.37
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T a b l e 3: Excavation OCS Veri f i ca t i on Results

S a m p l e N o .
S S V S 4 2
S S V S 4 2
S S V S 4 3
SSVS 43
SSVS 43
S S V S 4 3
S S V S 4 3
SSVS 43
S S V S 4 3
S S V S 4 3
S S V S 4 4
SSVS 44
SSVS 44
SSVS 44
SSVS 44
SSVS 44
SSVS 44
SSVS 45
SSVS 45
SSVS 45
SSVS 45
SSVS 45
SSVS 45
SSVS 45
SSVS 46
SSVS 46
SSVS 46
SSVS 46
SSVS 46
S S V S 4 6
SSVS 47

• SSVS 47
SSVS 47
SSVS 47
SSVS 47
SSVS 47
SSVS 47

' SSVS 47
R22C6
R22C7
R22C8
R22C9

R22C10
R22C11
R22C12

R22C6-12
R23C7
R23C8

Column
C 1 2
C 1 3
C6
C7
C8
C9

C I O
C l l
C 1 2
C 1 3
C5
C5
C5
C5
C6
C6
C6
C7
C8
C9

C I O
C l l
C12
C13
C l l
C12
C13
C l l
C 1 2
C 1 3
C7
C8
C9

C I O
C7
C8
C9

C I O
C6
C7
C8
C9

C I O
C l l
C12

C6-12
C7
C8

Row
R17
R17
R18
R18
R18
R18
R18
R18
R18
R18
R18
R19
R20
R21
R19
R20
R21
R19
R19
R19
R19
R19
R19
R19
R20
R20
R20
R21
R21
R21
R20
R20
R20
R20
R21
R21
R21
R21
R22
R22
R22
R22
R22
R22
R22
R22
R23
R23

Tes t Date
1 2 / 1 8 / 9 6
1 2 / 1 8 / 9 6

1/9/97
1/9/97
1/9/97
1 / 9 / 9 7
1/9/97
1 / 8 / 9 7
1/8/97

12/30/96
1/17/97
1/17/97
1/17/97
1/17/97
1/18/97
1 / 1 8 / 9 7
1 / 1 8 / 9 7
1/22/97
1/18/97
1/22/97
1/23/97
1/23/97
1/23/97
1 / 2 3 / 9 7
1/26/97
1/24/96
1 / 2 6 / 9 8
1 / 2 6 / 9 8
1/26/98
1 / 2 6 / 9 8
1/29/97
1/29/97
1/29/97
1/27/97
1/29/97
1/29/97
1/29/97
1/27/97
8/26/97
8/26/97
8/26/97
8/26/97
8/26/97
8/26/97
8/26/97
8/26/97
9 / 1 2 / 9 7
9 / 1 2 / 9 7

OCS
( p C i / g m )
[actual]

2.03
2.94
7.67
9.15
3.18
2.30
2.41
2.92
3.70
2.11
4.56
6.46
9.35
2.83
8.98
3.61
3.14
2.60
1.09
2.13
3.39
3.84
3.77
8.78
3.11
1.16
5.59
5.31
3.16
3.15
7.39
3.04
2.57
1.40
1.84
3.55
4.66
2.40
8.31
8.51
8.57
5.58
7.69
9.45

L 9.07
8.15
7.08
6.67

O C S ( p C i / g m )
[ c a l c u l a t e d ]

2.83
4.50
13.23
15.92
4.94
3.32
3.52
4.46
5.89
2.97
7.48
10.98
16.29
4.30
15.61
5.73
4.84
3.87
1.10
3.01
5.33
6.16
6.03
15.25
4.81
1.22
9.38
8.86
4.79
4.89
12.69
4.68
3.81
1.40
2.47
5.62
7.66
3.50
14.38
14.75
14.86
9.36
13.24
16.48
15.78
14.08
12.12
11.36
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T a b l e 3: Excavation OCS V e r i f i c a t i o n Results

S a m p l e N o .
R23C9

R23C10
R 2 3 C 1 1
R23C12

R23C7-12
R24C7
R24C8
R24C9

R24C10
R24C11
R24C12

R24C7-12

Column
C9

C I O
C l l
C 1 2

C7-12
C7
C8
C9

C I O
C l l
C 1 2

C7-12

Row
R23
R23
R23
R23
R23
R24
R24
R24
R24
R24
R24
R24

Test Date
9 / 1 5 / 9 7
9/15/97
9 / 1 5 / 9 7
9 / 1 5 / 9 7
9 / 1 5 / 9 7
9/12/97
9/12/97
9 / 1 5 / 9 7
9 / 1 5 / 9 7
9 / 1 5 / 9 7
9 / 1 5 / 9 7
9 / 1 6 / 9 7

OCS
( p C i / g m )
[actual]

9.33
7.16
8.39
8.67
7.88
9.41
9.43
8.15
7.09
8.29
9.41
9.46

O C S ( p C i / g m )
[ c a l c u l a t e d ]

16.26
12.26
14.53
15.04
13.59
16.4

16.44
14.09
12.14
14.34
16.4
16.5

N o t e s :
OCS = O p p o s e d C r y s t a l S y s t e m gamma radiat ion counter
p C i / g m = p i c o C u r i e s per gram
'Actua l = measured concentration2 C a l c u l a t e d = e m p e r i c a l correction f a c t o r for both moisture and radium-radon d i s e q u i l i b r i u m
C a l c u l a t e d CS = ( 1 . 8 4 * A c t u a l O C S ) - 0 . 9 1
Based on C h a p t e r 4 Field A s s e s s m e n t Procedures Manual (FAPM)
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T a b l e 4: Excavat ion C o n f i r m a t i o n S a m p l i n g - M e t a l s

S a m p l e N o .

S S V S 1
S S V S 2
S S V S 3
S S V S 4
S S V S 5
S S V S 6
S S V S 7
S S V S 8
S S V S 9

SSVS 10
SSVS 1 1
S S V S 1 2
S S V S 1 3
SSVS 14
S S V S 1 5
S S V S 1 6
S S V S 1 7
.SSVS 18
S S V S 1 9
S S V S 2 0
S S V S 2 1
S S V S - 2 2
S S V S 2 3
S S V S 2 4
S S V S 2 5
S S V S 2 6
S S V S 2 7
S S V S 2 8
S S V S 2 9
S S V S 3 0
S S V S 3 1
S S V S 3 2
S S V S 3 3
S S V S 3 4
S S V S 3 5
S S V S 3 6
S S V S 3 7

V e r i f i c a t i o n S a m p l e s C r e a t i n g C o m p o s i t e
A c c e p t a n c e c r i t e r i a

C 9 / R I ; C 1 0 / R 1 ; C 1 1 / R 1 ; C 1 2 / R 1 ; C 1 3 / R 1 ; C 9 / R 2 ; C 1 0 / R 2 ; C 1 1 / R 2 ; C 1 2 / R 2 ; C 1 3 / R 2
C4/R 1 ; C5/R 1 ; C6/R 1 ; C7/R 1 ; C8/R 1 ; C 4 / R 2 ; C 5 / R 2 ; C 6 / R 2 ; C 7 / R 2 ; C 8 / R 2
C 1 / R 1 ; C 2 / R 1 ; C 3 / R 1 ; C 1 / R 2 ; C 2 / R 2 ; C 2 / R 3 ; C 3 / R 2 ; C 1 / R 3
C 1 3 / R 2 3 ; C 1 3 / R 2 4 ; C 1 3 / R 2 5 ; C 1 3 / R 2 6 ; C 1 3 / R 2 7 ; C 1 3 / R 2 8 ; C 1 3 / R 2 9
C 1 2 / R 2 3 ; C 1 2 / R 2 4 ; C 1 2 / R 2 5 ; C 1 2 / R 2 6 ; C 1 2 / R 2 7 ; C 1 2 / R 2 8 ; C 1 2 / R 2 9 ; C l 1 / R 2 8 ; C l 1 / R 2 9
C l 1 / R 2 3 ; C l 1 /R24; C l 1 / R 2 5 ; C l 1 / R 2 6 ; C l 1 / R 2 7 ; C 1 0 / R 2 3 ; C I O / R 2 4 ; C 1 0 / R 2 5 ; C 1 0 / R 2 6
C 9 / R 2 4 ; C 9 / R 2 5 ; C 9 / R 2 6 ; C 9 / R 2 7 ; C 9 / R 2 8 ; C 9 / R 2 9 ; C 1 0 / R 2 7 ; C 1 0 / R 2 8 ; C10R29
C 9 / R 2 3 ; C 8 / R 2 3 ; C 8 / R 2 4 ; C 8 / R 2 5 ; C 8 / R 2 6 ; C 8 / R 2 7 ; C 8 / R 2 8 ; C 8 / R 2 9
C 7 / R 2 3 ; C 7 / R 2 4 ; C7/R25 ; C7/R26; C 7 / R 2 7 ; C 7 / R 2 8 ; C7/R29
C8/R3; C9/R3; C 1 0 / R 3 ; C 1 1 / R 3 ; C 1 2 / R 3 ; C 1 3 / R 3
C 3 / R 3 ; C4/R3; C 5 / R 3 ; C6/R3; C7/R3
C 7 / R 2 2 ; C 8 / R 2 2 ; C 9 / R 2 2 ; C 1 0 / R 2 2 ; C l 1 / R 2 2 ; C 1 2 / R 2 2 ; C 1 3 / R 2 2
C 5 / R 2 2 ; C 6 / R 2 2 ; C7/R22; C8/R22; C9/R22
C9/R4; C10/R4; C9/R5; C10/R5
C l 1 / R 4 ; C 1 2 / R 4 ; C 1 3 / R 4 ; C l I / R 5 ; C 1 2 / R 5 ; C 1 3 / R 5 ; C l 1 / R 6 ; C 1 2 / R 6 ; C 1 3 / R 6 ; C 1 3 / R 7
C9/R4; C10/R4; C 9 / R 5 ; C 1 0 / R 5
C 5 / R 4 ; C6/R4; C7/R4; C8/R4
C 5 / R 5 ; C6/R5; C7/R5; C8/R5
C 7 / R 6 ; C 8 / R 6 ; C 9 / R 6 ; C 1 0 / R 6
C 9 / R 7 ; C 1 0 / R 7 ; C l 1 / R 7 ; C 1 2 / R 7
C 4 / R 6 ; C 5 / R 6 ; C 6 / R 6
C 5 / R 7 ; C 6 / R 7 ; C 7 / R 7 ; C8/R7
C 2 / R 6 ; C 3 / R 6 ; C 2 / R 7 ; C 3 / R 7 ; C 4 / R 7 ; C 3 / R 8
C 4 / R 8 ; C 5 / R 8 ; C 6 / R 8 ; C 7 / R 8
C 8 . R 8 ; C 9 / R 8 ; C 1 0 / R 8 ; C l I / R 8 ; C 1 2 / R 8 ; C 1 3 / R 8
C 3 / R 9 ; C 4 / R 9 ; C 5 / R 9 ; C 6 / R 9 ; C 7 / R 9 ; C 3 / R 1 0 ; C 4 / R 1 0
C 8 / R 9 ; C 9 / R 9 ; C 1 0 / R 9 ; C 1 1 / R 9 ; C 1 2 / R 9 ; C 1 3 / R 9
C 5 / R 1 0 ; C 6 / R 1 0 ; C 7 / R 1 0 ; C 8 / R 1 0
C 9 / R 1 0 ; C 1 0 / R 1 0 ; C 1 1 / R 1 0 ; C 1 2 / R 1 0 ; C 1 3 / R 1 0
C 1 0 / R 1 1 ; C l 1 / R 1 1 ; C 1 2 / R 1 1 ; C 1 3 / R 1 1
C 4 / R I 1 ; C 5 / R 1 1 ; C 6 / R 1 1 ; C 7 / R 1 1 ; C 8 / R 1 1 ; C 9 / R 1 1 ; C 4 / R 1 2
C 5 / R 1 2 ; C 6 / R 1 2 ; C 7 / R 1 2 ; C 8 / R 1 2
C 9 / R 1 2 ; C 1 0 / R 1 2 ; C 1 1 / R I 2 ; C 1 2 / R 1 2 ; C 1 3 / R 1 2
C 4 / R I 3 ; C 5 / R 1 3 ; C 6 / R 1 3 ; C 7 / R 1 3 ; C 8 / R 1 3
C 9 / R 1 3 ; C 1 0 / R 1 3 ; C 1 1 / R 1 3 ; C 1 2 / R I 3 ; C 1 3 / R I 3
C 4 / R 1 4 ; C 5 / R 1 4 ; C 6 / R 1 4 ; C 7 / R 1 4 ; C 4 / R 1 5
C 8 / R 1 4 ; C 9 / R I 4 ; C 1 0 / R 1 4 ; C l 1 / R 1 4 ; C 1 2 / R 1 4 ; C 1 3 / R 1 4 '

Date
-

06/24/96
07/05/94
06/30/96
0 7 / 1 1 / 9 4
0 7 / 1 4 / 9 4
07/15/94
0 7 / 1 8 / 9 7
07/25/94
07/25/94
07/27/94

L 07/27/94
09/01/94
09/07/94
06/29/96
07/08/96
07/16/96
07/17/96
07/17/96
0 7 / 1 9 / 9 6
0 7 / 2 2 / 9 6
0 7 / 2 3 / 9 6
07/26/96
0 7 / 2 7 / 9 6
0 7 / 2 9 / 9 6
0 8 / 1 4 / 9 6
0 8 / 2 6 / 9 6
0 9 / 0 5 / 9 6
0 9 / 2 6 / 9 6
0 9 / 3 0 / 9 6
1 0 / 0 7 / 9 6
1 0 / 1 0 / 9 6
1 0 / 2 1 / 9 6
10/24/96
1 1 / 0 8 / 9 6
1 1 / 1 1 / 9 6
1 1 / 2 0 / 9 6
1 1/22/96

T i m e
-

12:40
11:05
07:30
08:45
14:40
13:40
09:55
08:20
08:20
08:30
08:40
12:45
10:20
09:00
14:00
09:00
16:00
14:30
09:15
07:37
13:00
11:00
15:30
15:45
11:00
12:00
08:30
12:00
07:00
08:00
13:30
09:30
07:15
12:00
08:00
12:00
13:00

Lead
( m g / k g )

5 4 0 ( l )

17
59
3

26
35
32
26
20
39
7

46
31
7

64
18
10
21
15
12
12
18
12
31
14
17
1 1
14
16
15
36
12
11
39
22
19
27
26 '

T o t a l
A r s e n i c
( m g / k g )

160("
1.3

<6.0
17

<6
<6
<6
<6

8
8

<6
17
25

<6
55
27
26
32
32
23
28
42
25
34
33

29
46
25
20
12

<5
16

<5
7

27
15
18
38

S e l e n i u m
( m g / k g )

490( 1 )

<1
10
20

<10
12
24
24
12

<10
<10

14
<10
<10

16
<5
<5

6
<5
<5
<5
<5
<5

9
<5
<5
<5
<5
<5
<5
<5

5
12

<5
7

<5
28

<5

Lead
( m g / 1 )
5.0(2)

<0.02
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

N / A
N / A
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

T C L P
A r s e n i c

( m g / 1 )
5.0<2)

<0.03
<0.06
<0.06
<0.06
<0.06
<0.06
<0.06
<0.06
<0.06
<0.06
<0.06

N / A
N / A
<0.1
<0.1
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.1
<0.1
<0.1
<1.0
<0.1
<0.5
<0.1
<0.1
<0.5
<0.1
<0.1

S e l e n i u m
( m g / 1 )
1.0<2)

<0.03
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
N / A
N / A
0.1

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

0.3
<0.1
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T a b l e 4: Excavation C o n f i r m a t i o n S a m p l i n g - M e t a l s

S a m p l e N o .
S S V S 3 8
S S V S 3 9
S S V S 4 0
S S V S 4 1
S S V S 4 2
S S V S 4 3
SSVS 44
S S V S 4 5
S S V S 4 6
SSVS 47

V e r i f i c a t i o n S a m p l e s C r e a t i n g C o m p o s i t e
C 5 / R 1 5 ; C 6 / R 1 5 ; C 7 / R 1 5 ; C 8 / R 1 5 ; C 9 / R 1 5 ; C 1 0 / R 1 5 ; C l 1 / R 1 5 ; C 1 2 / R 1 5 ; C 1 3 / R 1 5
C 4 / R 1 6 ; C 5 / R 1 6 ; C 6 / R 1 6 ; C 7 / R 1 6 ; C 4 / R 1 7
C 8 / R I 6 ; C 9 / R 1 6 ; C 1 0 / R 1 6 ; C 1 1 / R 1 6 ; C 1 2 / R 1 6 ; C 1 3 / R I 6
C 5 / R 1 7 ; C 6 / R 1 7 ; C 7 / R 1 7 ; C 8 / R 1 7
C 9 / R 1 7 ; C 1 0 / R 1 7 ; C l 1 / R 1 7 ; C 1 2 / R 1 7 ; C 1 3 / R 1 7
C 6 / R 1 8 ; C 7 / R I 8 ; C 8 / R 1 8 ; C 9 / R 1 8 ; C 1 0 / R 1 8 ; C 1 1 / R 1 8 ; C 1 2 / R 1 8 ; C 1 3 / R 1 8
C 5 / R 1 8 ; C 5 / R 1 9 ; C5/R20; C 1 5 / R 2 1 ; C 6 / R 1 9 ; C6/R20; C6/R21
C 7 / R 1 9 ; C 8 / R 1 9 ; C 9 / R 1 9 ; C 1 0 / R 1 9 ; C l 1 / R 1 9 ; C 1 2 / R 1 9 ; C 1 3 / R 1 9
C l 1 / R 2 1 ; C 1 2 / R 2 1 ; C 1 3 / R 2 1 ; C l 1 /R20; C 1 2 / R 2 0 ; C 1 3 / R 2 0
C7/R20; C8/R20; C9/R20; C10/R20; C 7 / R 2 1 ; C 8 / R 2 1 ; C 9 / R 2 1 ; C 1 0 / R 2 1
R22C6-12
R23C7-12
R24C7-12
H a u l Road:A-J
H a u l Road: K-T
H a u l Road: U-Z, AA-DD
H a u l Road: EE-LL
Haul Road: K K * - L L * , T T - W W
Haul Road: M M - S S

Date
1 1 / 3 0 / 9 6
1 2 / 0 9 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 8 / 9 6
0 1 / 2 0 / 9 7
01/24/97
0 1 / 2 7 / 9 7
0 1 / 2 9 / 9 7
10/24/96
8/27/97
9 / 1 5 / 9 7
9 / 1 6 / 9 7
10/9/97
10/9/97
10/9/97
10/9/97

11/14/97
1 1 / 1 1 / 9 7

T i m e
16:00
13:30
14:00
10:15
15:30
07:20
08:30
10:00
10:30
07:15

Lead
( m g / k g )

33
16
46
36
14
34

220
49
53
65
33
14
20
29
28
62
36
26
23

T o t a l
A r s e n i c
( n i g / k g )

23
19
60
18
24
22
29
20
20
34

49
<25
<25

8
7
10
9

<5
14

S e l e n i u m
( m g / k g )

<5
L_ 8

10
8

<5
6
7

<5
L <5

8
<5
<5
<5
<5
7

<5
<5
5

<5

Lead
( m g / I )
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

T C L P
Arsen i c

( m g / 1 )
<0.1
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

S e l e n i u m
( » i g / l )
<0.l
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

N o t e s :
* Re-test
m g / k g = m i l l i g r a m s p e r k i l o g r a m
mg/1 = m i l l i g r a m s per l i t e r
T C L P = T o x i c C h a r a c t e r i s t i c L e a c h i n g Procedure
< means l e s s than the r e p o r t e d v a l u e
B l a n k i n d i c a t e s t h a t the t e s t was no t p e r f o r m e d( 1 ) A c c e p t a n c e C r i t e r i a f r o m T a b l e 9 .2 o f th e Record o f Deci s ion, A n a l y t i c a l M e t h o d 6010( 2 ) A c c e p t a n c e C r i t e r i a based on R C R A maximum concentra t i on s (40 CFR 261.24), A n a l y t i c a l M e t h o d s 1 3 1 1 and 6010
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T a b l e 5: Excavation C o n f i r m a t i o n S a m p l i n g - R a d i o n u c l i d c s

S a m p l e N o .

S S V S 1
S S V S 2
S S V S 3
S S V S 4
S S V S 5
S S V S 6
S S V S 7
S S V S 8
S S V S 9

S S V S 1 0
S S V S 1 1
S S V S 1 2
S S V S 1 3
S S V S 1 4
S S V S 1 5
SSVS 16
S S V S 1 7
S S V S 1 8
SSVS 19
SSVS 20
S S V S 2 1
S S V S - 2 2
S S V S 2 3
S S V S 2 4
S S V S 2 5
S S V S 2 6
S S V S 2 7
S S V S 2 8
S S V S 2 9
S S V S 3 0
S S V S 3 1
S S V S 3 2
S S V S 3 3
S S V S 3 4
S S V S 3 5
S S V S 3 6
S S V S 3 7
S S V S 3 8
S S V S 3 9
S S V S 4 0
S S V S 4 1
S S V S 4 2
S S V S 4 3
S S V S 4 4

V e r i f i c a t i o n S a m p l e s C r e a t i n g C o m p o s i t e Date
A c c e p t a n c e C r i t e r i a

C 9 / R 1 : C I O / R 1 ; C 1 1 / R 1 ; C 1 2 / R 1 ; C 1 3 / R 1 ; C 9 / R 2 ; C 1 0 / R 2 ; C 1 I / R 2 ; C 1 2 / R 2 ; C 1 3 / R 2
C 4 / R 1 ; C 5 / R 1 ; C 6 / R 1 ; C 7 / R 1 ; C 8 / R 1 ; C 4 / R 2 ; C 5 / R 2 ; C 6 / R 2 ; C 7 / R 2 ; C 8 / R 2
C 1 / R 1 ; C 2 / R 1 ; C 3 / R I ; C 1 / R 2 ; C 2 / R 2 ; C 2 / R 3 ; C 3 / R 2 ; C 1 / R 3
C 1 3 / R 2 3 ; C 1 3 / R 2 4 ; C 1 3 / R 2 5 ; C 1 3 / R 2 6 ; C 1 3 / R 2 7 ; C I 3 / R 2 8 ; C 1 3 / R 2 9
C 1 2 / R 2 3 ; C 1 2 / R 2 4 ; C 1 2 / R 2 5 ; C 1 2 / R 2 6 ; C 1 2 / R 2 7 ; C I 2 / R 2 8 ; C 1 2 / R 2 9 ; C 1 1 / R 2 8 ; C 1 1 / R 2 9
C 1 1 / R 2 3 ; C 1 1 / R 2 4 ; C 1 1 / R 2 5 ; C l 1 / R 2 6 ; C l 1 / R 2 7 ; C 1 0 / R 2 3 ; C10/R24; C 1 0 / R 2 5 ; C 1 0 / R 2 6
C9/R24; C 9 / R 2 5 ; C9/R26; C 9 / R 2 7 ; C9/R28; C9/R29; C10/R27; C 1 0 / R 2 8 ; C10R29
C 9 / R 2 3 ; C 8 / R 2 3 ; C 8 / R 2 4 ; C 8 / R 2 5 ; C 8 / R 2 6 ; C 8 / R 2 7 ; C 8 / R 2 8 ; C 8 / R 2 9
C 7 / R 2 3 ; C 7 / R 2 4 ; C 7 / R 2 5 ; C 7 / R 2 6 ; C 7 / R 2 7 ; C 7 / R 2 8 ; C7/R29
C 8 / R 3 ; C 9 / R 3 ; C 1 0 / R 3 ; C 1 1 / R 3 ; C 1 2 / R 3 ; C 1 3 / R 3
C 3 / R 3 ; C 4 / R 3 ; C 5 / R 3 ; C 6 / R 3 ; C7/R3
C 7 / R 2 2 ; C8/R22; C 9 / R 2 2 ; C 1 0 / R 2 2 ; C l 1 /R22; C 1 2 / R 2 2 ; C 1 3 / R 2 2
C 5 / R 2 2 ; C 6 / R 2 2 ; C 7 / R 2 2 ; C 8 / R 2 2 ; C 9 / R 2 2
C9/R4; C10/R4; C 9 / R 5 ; C 1 0 / R 5
C i 1 / R 4 ; C 1 2 / R 4 ; C 1 3 / R 4 ; C l 1 / R 5 ; C 1 2 / R 5 ; C 1 3 / R 5 ; C l 1 / R 6 ; C 1 2 / R 6 ; C 1 3 / R 6 ; C13/R7
C9/R4; C10/R4; C9/R5; C10/R5
C 5 / R 4 ; C6/R4; C7/R4; C8/R4
C 5 / R 5 ; C 6 / R 5 ; C 7 / R 5 ; C8/R5
C 7 / R 6 ; C8/R6; C 9 / R 6 ; C10/R6
C9/R7; C 1 0 / R 7 ; C l 1 / R 7 ; C 1 2 / R 7
C4/R6: C 3 / R 6 ; C6/R6
C 5 / R 7 ; C 6 / R 7 ; C 7 / R 7 ; C8/R7
C 2 / R 6 ; C 3 / R 6 : C 2 / R 7 ; C 3 / R 7 ; C 4 / R 7 ; C 3 / R 8
C 4 / R 8 ; C 5 / R 8 ; C 6 / R 8 ; C 7 / R 8
C8.R8; C 9 / R 8 ; C 1 0 / R 8 : C I 1 / R 8 ; C 1 2 / R 8 ; C 1 3 / R 8
C 3 / R 9 ; C 4 / R 9 ; C 5 / R 9 ; C 6 / R 9 ; C 7 / R 9 ; C 3 / R 1 0 ; C 4 / R 1 0
C 8 / R 9 : C 9 / R 9 ; C I O / R 9 ; C l 1 / R 9 ; C 1 2 / R 9 : C 1 3 / R 9
C 5 / R 1 0 : C 6 / R 1 0 ; C 7 / R 1 0 ; C 8 / R 1 0
C 9 / R I O ; C I O / R I O ; C 1 1 / R 1 0 ; C 1 2 / R 1 0 : C 1 3 / R 1 0
C 1 0 / R 1 1 ; C 1 1 / R 1 1 : C 1 2 / R I 1 ; C 1 3 / R 1 1
C 4 / R 1 1 ; C 5 / R 1 1 : C 6 / R I 1 ; C 7 / R I 1 ; C 8 / R 1 1 ; C 9 / R 1 1 : C 4 / R 1 2
C 5 / R 1 2 ; C 6 / R 1 2 ; C 7 / R 1 2 ; C 8 / R 1 2
C 9 / R 1 2 ; C 1 0 / R 1 2 ; C l 1 / R 1 2 ; C 1 2 / R 1 2 ; C 1 3 / R 1 2
C 4 / R 1 3 ; C 5 / R 1 3 ; C 6 / R 1 3 ; C 7 / R 1 3 ; C 8 / R 1 3
C 9 / R 1 3 ; C 1 0 / R 1 3 ; C l 1 / R 1 3 ; C 1 2 / R 1 3 ; C 1 3 / R 1 3
C 4 / R 1 4 ; C 5 / R 1 4 ; C 6 / R 1 4 ; C 7 / R 1 4 ; C 4 / R 1 5
C 8 / R 1 4 ; C 9 / R 1 4 ; C 1 0 / R I 4 ; C l 1 / R 1 4 ; C 1 2 / R 1 4 ; C 1 3 / R 1 4
C 5 / R 1 5 ; C 6 / R 1 5 ; C 7 / R 1 5 : C 8 / R 1 5 ; C 9 / R 1 5 ; C 1 0 / R 1 5 ; C 1 1 / R 1 5 ; C 1 2 / R 1 5 ; C 1 3 / R 1 5
C 4 / R 1 6 ; C 5 / R 1 6 ; C 6 / R 1 6 ; C 7 / R 1 6 ; C 4 / R 1 7
C 8 / R 1 6 : C 9 / R 1 6 ; C 1 0 / R 1 6 ; C l 1 / R 1 6 ; C 1 2 / R I 6 ; C 1 3 / R 1 6
C 5 / R 1 7 ; C 6 / R 1 7 ; C 7 / R 1 7 ; C 8 / R 1 7
C 9 / R 1 7 ; C 1 0 / R I 7 ; C l 1 / R 1 7 ; C 1 2 / R 1 7 ; C 1 3 / R 1 7
C 6 / R 1 8 ; C 7 / R 1 8 ; C 8 / R 1 8 ; C 9 / R 1 8 ; C 1 0 / R 1 8 ; C l 1 / R 1 8 ; C 1 2 / R 1 8 ; C 1 3 / R 1 8
C 5 / R 1 8 ; C 5 / R 1 9 ; C 5 / R 2 0 ; C 1 5 / R 2 1 ; C 6 / R 1 9 ; C6/R20; C 6 / R 2 1

0 6 / 2 4 / 9 6
07/05/94
06/30/96
0 7 / 1 1 / 9 4
0 7 / 1 4 / 9 4
0 7 / 1 5 / 9 4
07/18/97
0 7 / 2 5 / 9 4
0 7 / 2 5 / 9 4
07/27/94
07/27/94
09/01/94
09/07/94
06/29/96
07/08/96
07/16/96
07/17/96
07/17/96
07/19/96
07/22/96
07/23/96
07/26/96
01/21/96
0 7 / 2 9 / 9 6
08/14/96
0 8 / 2 6 / 9 6
0 9 / 0 5 / 9 6
0 9 / 2 6 / 9 6
09/30/96
10/07/96
1 0 / 1 0 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 4 / 9 6
1 1/08/96
1 1 / 1 1 / 9 6
1 1 / 2 0 / 9 6
1 1 / 2 2 / 9 6
1 1 / 3 0 / 9 6
1 2 / 0 9 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 8 / 9 6
01/20/97
0 1 / 2 4 / 9 7

T i m e
-

12:40
11:05
07:30
08:45
14:40
13:40
09:55
08:20
08:20
08:30
08:40
12:45
10:20
09:00
14:00
09:00
16:00
14:30
09:15
07:37
13:00
11:00
15:30
15:45
11:00
12:00
08:30
12:00
07:00
08:00
13:30
09:30
07:15
12:00
08:00
12:00
13:00
16:00
13:30
14:00
10:15
15:30
07:20
08:30

rhorium-228
A c t i v i t y

( p C i / g )
N A

0.89
0.79
0.71
1 .11
1.52
1.25

0.70
1.16
1.05
0.92
1.25
1.02
0.87
1.40
1.40
1.00
1.30
1.20
1.20
0.80
0.60
1.50
1.60
1.30
1.50
1.70
1.40
1.40
1.00
1.20
1.00
1.10
1.00
1.10
1.10
1.20
1.50
1.60
3.30
1.10
1.10
1.50
1.00
1.50

T h o r i u m - 2 3 0
A c t i v i t y

( l > C i / g )
4 2 . 0 ' "

3.35
4.62
4.82
6.50
13.81
11.91
15.54
7.95
7.71
3.95
8.41
4.21
1.36
5.10
7.90
13.00
14.00
14.00
15.00
7.20
0.90
3.80
6.80
2.10

14.00
3.80
11.00
6.50
13.00
40.00
4.70
15.00
12.00
20.00
35.00
21.00
6.00
7.10

20.00
5.70
5.20
2.20

17.00
7.70

T h o r i u m - 2 3 2
A c t i v i t y

( p C i / g )
N A

0.98
1.12

0.94
1.14
1.81
1.08

0.95
0.61
1.05
1.07
1.20
1.43
0.70
1.30
1.30
1.10
1.40
1.20
1.50
1.00

0.70
1.60
1.50
1.70
2.00
1.70
1.70
1.60
0.90
1.80
1.10
1.10
1.50
0.30
1.50
1.60
1.20
1.50
3.30
1.40
1.40
1.40
1.70
1.20

T o t a l
U r a n i n u m

( p C i / g )
7 5 . 0 ' "

2.02
6.45
6.03

18.08
24.91
9.68
18.66
17.69
21.85
2.07
7.31
8.69
2.49
7.70
3.64
4.06
4.34
7.70
7.00
2.80
2.31
1.82

11.90
3.85
4.48
5.74
9.10
10.50
30.80
37.80
7.00

49.70
12.60
28.70
25.20
42.70
5.32
14.00
9.80
35.70
16.10
4.48

21.70
22.40

Radium-226
A c t i v i t y

( p C i / g )
16.5"'
1 . 1 4 ' 2 1

1 . 8 8 ' 2 1

1.86( 2 )

0.80
<0.37
2.09

<0.42
1.33

<0.42
2.09
0.73

2.78(2>
0.83(2>

1.80
2.90
5.00
3.80
6.20
4.90
4.30
1.70
1.10
2.90
1.00
5.30
2.20
6.10
3.00
12.00
4.50
2.50
3.30
1.70
3.60
4.70
3.60
3.10
1.80
3.50
3.40
2.70
2.40
8.70
4.70
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T a b l e 5: Excavation C o n f i r m a t i o n S a m p l i n g - Radionuc l id e s

S a m p l e N o .
S S V S 4 5
S S V S 4 6
S S V S 4 7

V e r i f i c a t i o n S a m p l e s C r e a t i n g C o m p o s i t e
C 7 / R I 9 : C 8 / R 1 9 ; C 9 / R 1 9 ; C 1 0 / R 1 9 ; C l 1 / R I 9 ; C 1 2 / R I 9 ; C I 3 / R I 9
C 1 1 / R 2 1 ; C 1 2 / R 2 1 ; C 1 3 / R 2 1 ; C 1 1 / R 2 0 ; C 1 2 / R 2 0 ; C 1 3 / R 2 0
C7/R20: C8/R20; C9/R20; C10/R20; C 7 / R 2 1 ; C 8 / R 2 I ; C 9 / R 2 1 ; C 1 0 / R 2 1
R 2 2 C 6 - 1 2
R 2 3 C 7 - 1 2
R24C7-12
H a u l Road:A-J
H a u l Road: K - T
H a u l Road: U - Z , A A - D D
H a u l Road: EE-LL
Haul Road: MM
H a u l Road: N N
H a u l Road: OO
Haul Road: PP
Haul Road: QQ
Haul Road: RR
H a u l Road: SS
Haul Road: F**
Haul Road: VV
H a u l Road: M M - S S
H a u l Road: K K *
Haul Road: LL*
Haul Road: TT
Haul Road: UU
H a u l Road: WW
H a u l Road: K K * - L L * , T T - W W

Date
0 1 / 2 7 / 9 7
0 1 / 2 9 / 9 7
10/24/96
8 / 2 7 / 9 7
9 / 1 5 / 9 7
9 / 1 6 / 9 7
10/9/97
1 0 / 9 / 9 7
1 0 / 9 / 9 7
1 0 / 9 / 9 7

1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1/1 1/97
1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1 / 1 1 / 9 7
1 1 / 1 4 / 9 7
1 1 / 1 4 / 9 7
11/14/97
1 1 / 1 4 / 9 7
1 1 / 1 4 / 9 7
1 1 / 1 4 / 9 7

T i m e
10:00
10:30

07:15

T h o r i u m - 2 2 8
A c t i v i t y

( p C i / g )
1.40
1.40
1.60

T h o r i u m - 2 3 0
A c t i v i t y

( p C i / g )
22.00
14.00
8.70

I2+/- 1 .7
6.2 +/- 0.9
12+/- 1.7
15 +/- 2.0
18+/-2 .6
I 9 + / - 2 . 6
27 +/- 3.6

1 3 + / - 1 . 5

1 2 + / - 1 . 3

T h o r i u m - 2 3 2
A c t i v i t y

( p C i / g )
0.10
1.20
1.70

T o t a l
U i a n i m m i

( p C i / g )
33.60
14.00
11.90

15
7.1
12
15
28
23
35

14

12

Radium-226
A c t i v i t y

( p C i / g )
6.30
4.50
3.60

4.8 +/- 1.5
3.5 +/- 1.1
4.9 +/- 1.5
7.2 +/- 2.2
7.4 +/- 2.3
8.8 +/- 2.7
1 1 +/- 3.4

7.8 +/- 2.5
7.5 +/- 2.4
7.1+/-2.3
3.7 +/- 1.3
5.0+/-1.7
6.6+/-2.1
8.9+A2.9
8.7+/-2.S
16+/-5.1

4.8+/-1.5
1.7+/-0.9
1.6+/-1.0
3.6+/-1.3
5.4 +/- 1.8
8.4 +/- 2.8
4.9 +/- 1.5

N o t e s :
( 1 ) A c c e p t a n c e C r i t e r i a f r o m T a b l e 9 - 2 o f Record o f Deci s ion, A n a l y t i c a l M e t h o d 901.1 ( M o d i f i e d )
' " ' R a d i u m a n a l y z e d a s B i s m u t h - 2 1 4 b y gamma s p e c t r o m e t r y
p C i / g = p i c o c t t r i e s p e r gram
N A - n o t a p p l i c a b l e
* Re- t e s t
** Re- t e s t of re-test
< = l e s s t h a n the r e p o r t e d v a l u e
B l a n k i n d i c a t e s that the t e s t was not p e r f o rmed
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T a b l e 6 : S a n d c o n e T e s t s f o r F o u n d a t i o n C o m p a c t i o n
S a n d
Cone

T e s t No. '

F N D - 0 1 - 6 / 2 9 / 9 6
F N D - 0 2 - 6 / 2 9 / 9 6

F N D - 0 1 - 7 / 2 5 / 9 6 - 0 6 4 5
F N D - 0 2 - 7 / 2 5 / 9 6 - 0 8 2 5

F N D - 0 1 - 8 / 6 / 9 6 - 1 1 1 5
F N D - 0 1 - 8 / 1 6 / 9 6 - 0 9 1 0
F N D - 0 1 - 9 / 1 0 / 9 6 - 0 9 5 0
F N D - 0 2 - 9 / 1 0/96- 1600
F N D - 0 1 - 9 / 1 4 / 9 6 - 1 2 5 6
F N D - 0 1-9/23/96-0908
F N D - 0 2 - 9 / 2 3 / 9 6 - 0 9 5 8
F N D - 0 1-8/24/96-0845

F N D - 0 1 - 1 1/1 1/96-0807
F N D - 0 1 - 1 2 / 3 / 9 6 - 0 7 5 8
F N D - 0 1 - 1 2 / 3 / 9 6 - 0 7 5 8
F N D - 0 2 - 1 2 / 3 / 9 6 - 0 7 5 8

F L L - 0 1 - 1 1 / 1 9 / 9 6 - 0 8 5 7 6

F L L - 0 1 - 1 2 / 9 / 9 6 - 1 5406

F L L - 0 1 - 1 2 / 1 3 / 9 6 - 1 2 0 0 6

F N D - 0 1 - 1 / 9 / 9 7 - 1 4 4 5
F D 0 5 2 8 - 1
F D 0 5 2 8 - 2
F D 0 5 2 9 - 1
F D 0 5 2 9 - 2
F D 0 5 2 9 - 3
FD0529-4
F D 0 5 3 0 - 1
F D 0 5 3 0 - 2
F D 0 5 3 0 - 3
FD0530-4
F D 0 6 0 2 - 1
FD0602-2
F D 0 6 1 2 - 1
F D 0 6 1 2 - 2
F D 0 6 1 2 - 3

Date

0 6 / 2 9 / 9 6
0 6 / 2 9 / 9 6
0 7 / 2 5 / 9 6
0 7 / 2 5 / 9 6
0 8 / 0 6 / 9 6
0 8 / 1 6 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 4 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
10/08/96
1 1 / 0 1 / 9 6
1 2 / 0 3 / 9 6
12/04/96
1 2 / 0 4 / 9 6
1 2 / 0 4 / 9 6
1 2 / 0 9 / 9 6
1 2 / 1 1 / 9 6
0 1 / 0 9 / 9 7

5 / 2 8 / 9 7
5 / 2 8 / 9 7
5 / 2 9 / 9 7
5 / 2 9 / 9 7
5 / 2 9 / 9 7
5 / 2 9 / 9 7
5 / 3 0 / 9 7
5 / 3 0 / 9 7
5 / 3 0 / 9 7
5 / 3 0 / 9 7

6 / 2 / 9 7
6 / 2 / 9 7

6 / 1 2 / 9 7
6 / 1 2 / 9 7
6 / 1 2 / 9 7

Row
N o .

2
1
5
4
6
7
7
7
7
9
8
10
12
14
14
14
14
15
15
16
19
9
18
19
19
18
19
18
18
18
18
18
20
20
20

Col
N o .

12
8
6
10
6

11
8
8
4
11
6
9
7
10
10
10
6
12
4
11
7
6
8
6
9
9
8
9
9
9
9
12
12
12
6

M o i s t u r e
C o n t e n t

(%)
5.6
7.1

12.0
8.0

10.8
4.4
8.4
7.6
9.4
8.6

10.7
11.2
10.8
11.8
23.2
7.6
5.9
7.7

14.2
6.1

16.1
21.8
16.0
19.2
16.7
15.0
17.9
11.2
12.9
18.6
15.5
22.5
18.1
8.6

13.4

Dry
Dens i ty
( P C F ) 2

136.8
123.3
118.5
124.2
127.1
137.4
110.5
124.7
124.4
125.7
116.7
122.9
120.7
116.9
103.5
121.7
132.4
125.7
115.3
131.0
90.4
97.4
95.8
97.3
96.8

107.9
91.0

112.0
103.9
104.5
113.7
98.8
99.1

119.1
109.3

M a x i m u m
Dry D e n s i t y

( P C F )

130.0
130.0
125.4
N A 4

131.3
N A 4

125.4
132.0
132.0
131.7
129.5
129.5
129.6
133.5
133.5
133.5
137.7
137.5
125.4
134.5
97.7
97.7
97.7
97.7
97.9

131.0
97.7

125.0
125.0
125.0
125.0
97.7

121.0
121.0
121.0

Percent
C o m p a c t i o n (%)

3

105.2%
94.9%
94.5%

N A 4

96.8%
N A 4

94.5%
94.5%
94.2%
95.4%
90.1%
94.9%
93.1%
87.6%
77.5%
91.2%
96.2%
91.4%
91.9%
97.4%

92.5
99.7
98.1
99.6
99.0
82.3
93.1
89.6
83.1
83.6
91.0

101.0
81.9
98.4
90.3

N o t e s
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S

Recompacted and re t e s t ed 5

Recompacted and retested
P A S S , retest o f F N D - 0 1 - 1 2 / 3 / 9 6 - 0 7 5 8

P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S

Recompac t ed and re t e s t ed
P A S S

Retest o f F D 0 5 2 9 - 4
Rete s t o f F D 0 5 3 0 - 2
Retest o f F D 0 5 3 0 - 3

P A S S , rete s t o f F D 0 5 3 0 - 4
P A S S

Recompac t ed and r e t e s t ed
P A S S , r e t e s t o f F D 0 6 12-1

P A S S
P a g e 1 of 2



T a b l e 6 : S a n d c o n e T e s t s f o r F o u n d a t i o n C o m p a c t i o n
S a n d
Cone

T e s t No. '
F D 0 6 1 2 - 4
F D 0 6 1 2 - 5
F D 0 6 1 3 - 1
F D 0 6 1 3 - 2
F D 0 6 1 3 - 3
FD0613-4
F D 0 6 1 3 - 5
F D 0 6 1 6 - 1
F D 0 6 1 7 - 1
F D 0 6 1 8 - 1
FD0827-1
FD0827-2
FD0827-3
FD0828-1
FD0829-1
FD0829-2
FD0829-3
FD0829-4
FD0916-1
FD0916-2
FD0917-1
F D 0 9 1 7 - 2
F D 0 9 1 7 - 3
F D 0 9 1 8 - 1
F D 0 9 1 8 - 2
F D 1 1 2 1 - 1
T R 0 2 2 5 - 1
T R 0 2 2 7 - 1
T R 0 3 0 2 - 1

Date
6 / 1 2 / 9 7
6 / 1 2 / 9 7
6 / 1 3 / 9 7
6 / 1 3 / 9 7
6 / 1 3 / 9 7
6 / 1 3 / 9 7
6 / 1 3 / 9 7
6 / 1 6 / 9 7
6 / 1 7 / 9 7
6 / 1 8 / 9 7
8 / 2 7 / 9 7
8 / 2 7 / 9 7
mi/97
8 / 2 8 / 9 7
8/29/97
8/29/97
8 / 2 9 / 9 7
8/29/97
9 / 1 6 / 9 7
9 / 1 6 / 9 7
9 / 1 7 / 9 7
9 / 1 7 / 9 7
9 / 1 7 / 9 7
9 / 1 8 / 9 7
9 / 1 8 / 9 7

1 1 / 2 1 / 9 7
2 / 2 5 / 9 8
2 / 2 7 / 9 8

3 / 2 / 9 8

Row
N o .
21
21
20
21
20
21
20
21
19
20
22
22
22
22
22
22
22
22
23
23
23
24
23
24
23
25

1
13
11

Col
N o .
7
8
8
8
7
8
1

12
11
7
9
10
11
10
12
12
7
7
8

11
10
8
10
12
7
9
7
2
1

M o i s t u r e
Cont en t

(%)
18.3
19.5
16.0
18.1
13.3
16.4
15.6
18.8
15.5
15.2
11.2
11.4
13.4
11.5
13.1
11.7
11.0
12.8
6.1
6.3
5.3

11.3
5.9
6.4
6.6
5.0
11.4
15.3
14.6

Dry
Dens i ty
( P C F ) 2

99.4
94.3
92.2
92.7
113.4
96.1
103.9
98.9
116.3
114.0
114.6
120.8
119.4
124.7
121.1
127.1
127.9
119.0
138.4
139.7
130.3
119.4
131.5
131.5
133.2
133.5
122.9
112.5
116.8

Maximum
Dry D e n s i t y

( P C F )
97.7
97.7
97.7
97.7
121.0
97.7
109.4
97.7
121.0
121.0
120.1
120.1
120.1
120.1
120.1
120.1
120.1
120.1
136.0
136.0
139.7
125.0
139.7
139.7
139.7
136.0
125.0
121.0
121.0

Percent
C o m p a c t i o n (%)

3

102.0
96.5
94.4
94.9
93.7
98.3
95.0
101.0
96.1
94.2
95.4
100.6
99.5
103.8
100.8
105.8
106.5
99.1
101.8
102.8
93.3
95.5
94.1
94.1
95.4
98.2
98.3
93.0
96.5

N o t e s
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S

N O T E S :
1) S a n d cone t e s t s were p e r f o r m e d in accordance with ASTM D-1556 procedures.
2 ) p c f = p o u n d s p e r cubic f e e t ( l b / f t J )
3) A c c e p t a n c e cri terion for f o u n d a t i o n subgrade and f i l l : 90% o f maximum dry d en s i ty
4) Cohesionless material that could not be tested
5) Recompac t ion inc luded moisture c o n d i t i o n i n g and r e compac t i on
6) T e s t s p e r f o r m e d on impor t ed f i l l p l a c e d t o meet f o u n d a t i o n e l e v a t i o n

Page 2 of 2



T a b l e 7: Summary of F e e d s t o c k P i l e T e s t i n g

F e e d s t o c k
P i l e N o .
F S P 0 0 7

F S P 0 0 8

F S P 0 0 9

F S P 0 1 0

F S P 0 1 1

F S P 0 1 2

F S P 0 1 3

F S P 0 1 4

F S P 0 1 5

F S P 0 1 6

P r o c t o r Max.
Dry Densi ty

( p c f )
123.6

122.9

126.0

125.6

123.3

128.3

126.9

127.5

126.5

122.5

90% of
Proctor
Density

( p c f )
111.2

110.6

113.4

113.0

111.0

115.5

114.2

114.8

113.9

110.3

Estimated
Volume

(cubic yds 1 )
900.09

879.82

999.56

1703.86

506.23

1020.44

1292.19

1236.84

1269.47

2422.19

ocs
(test d a t e )

0 8 / 0 1 / 9 6
0 8 / 0 6 / 9 6
0 8 / 0 7 / 9 6
0 8 / 0 7 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 9 / 9 6
08/09/96
0 8 / 0 9 / 9 6
0 8 / 1 2 / 9 6
0 8 / 1 0 / 9 6
0 8 / 1 2 / 9 6
0 8 / 1 2 / 9 6
0 8 / 1 3 / 9 6
0 8 / 1 2 / 9 6
0 8 / 1 3 / 9 6
0 8 / 1 4 / 9 6
0 8 / 1 3 / 9 6
0 8 / 1 4 / 9 6
0 8 / 1 6 / 9 6
0 8 / 1 6 / 9 6
0 8 / 1 6 / 9 6
0 8 / 1 7 / 9 6
0 8 / 1 7 / 9 6
08/14/96
0 8 / 1 5 / 9 6
0 8 / 1 5 / 9 6
0 8 / 1 9 / 9 6
0 8 / 1 9 / 9 6
0 8 / 2 0 / 9 6
0 8 / 1 9 / 9 6
0 8 / 2 0 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 0 / 9 6
08/20/96
0 8 / 2 1 / 9 6
08/22/96
0 8 / 2 2 / 9 6
0 8 / 2 2 / 9 6
0 8 / 2 2 / 9 6
0 8 / 2 6 / 9 6

OCS
p C i / g m

[ a c t u a l ] 2

25.80
22.23
22.96
32.68
27.73
26.48
27.39
28.66
24.94
32.57
24.50
27.44
28.41
24.56
31.46
36.81
29.86
47.80
41.14
54.31
50.43
45.31
32.84
52.57
48.09
66.90
49.00
48.07
54.11
45.42
46.77
41.12
44.61
44.67
38.34
34.62
35.13
34.06
39.87
34.38
34.11
58.08

OCS
p C i / g m

[ c a l c u l a t e d ] 3

46.56
39.99
41.34
59.22
50.11
47.81
49.49
51.82
44.98
59.02
44.17
49.58
51.36
44.28
56.98
66.82
54.03
88.88
74.78
99.02
91.88
82.46
59.52
95.81
87.57
122.18
89.25
87.53
98.65
82.66
85.15
74.75
81.17
81.28
69.63
62.79
63.73
61.76
72.45
62.35
61.85
105.95
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T a b l e 7: Summary of Feed s t o ck Pile T e s t i n g

F e e d s t o c k
P i l e N o .

F S P 0 1 6 c o n t .

F S P 0 1 7

F S P 0 1 8

F S P 0 1 9

F S P 0 2 0

F S P 0 2 1

Proc tor Max.
Dry Densi ty

( p c f )

124.5

124.0

129.0

124.4

122.9

90% of
Proctor
Density

( p c f )

112.1

111.6

116.1

112.0

110.6

Estimated
Volume

(cubic yds 1 )

1247.54

656.84

629.12

846.75

1834.12

ocs
(tes t d a t e )

0 8 / 2 6 / 9 6
0 8 / 2 6 / 9 6
0 8 / 2 7 / 9 6
0 8 / 2 7 / 9 6
0 8 / 2 8 / 9 6
0 8 / 2 8 / 9 6
0 9 / 0 7 / 9 6
0 8 / 2 7 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 2 / 9 6
0 9 / 1 2 / 9 6
0 9 / 1 3 / 9 6
0 9 / 1 2 / 9 6
0 9 / 1 3 / 9 6
0 9 / 1 4 / 9 6
0 9 / 1 7 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 4 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 9 / 9 6
0 9 / 1 9 / 9 6
0 9 / 1 9 / 9 6
0 9 / 1 9 / 9 6
0 9 / 2 0 / 9 6

OCS
p C i / g m

[ a c t u a l ] "
16.58
48.37
46.67
57.41
45.99
40.23
37.39
36.83
35.22
37.99
38.78
38.94
36.65
36.49
38.01
38.65
32.09
32.32
31.70
34.89
31.05
35.55
41.19
28.66
32.51
25.95
32.72
26.65
31.19
25.13
31.99
33.01
27.99
26.32
32.15
36.31
32.77
35.84

OCS
p C i / g m

[ c a l c u l a t e d ] 3

29.59
88.09
84.96
104.70
83.71
73.11
67.89
66.85
63.89
68.99
70.45
70.74
66.53
66.23
69.03
70.21
58.13
58.55
57.41
63.28
56.22
64.50
74.87
51.82
58.90
46.84
59.29
48.12
56.47
45.32
57.95
59.83
50.59
47.52
58.24
65.90
59.38
65.04

Page 3 of 12



T a b l e 7: Summary of F e e d s t o c k Pi l e T e s t i n g

F e e d s t o c k
Pi l e N o .
F S P 0 2 2

F S P 0 2 3

F S P 0 2 4

F S P 0 2 5

F S P 0 2 6

Proctor Max.
Dry Density

( p c f )
123.0

123.6

123.3

123.8

123.8

90% of
Proctor
Density

( p c f )
110.7

111.2

111.0

. 111.4

111.4

Estimated
Volume

(cubic yds 1 )
1206.40

534.21

0.00

622.63

1400.26

ocs
(test d a t e )

0 9 / 2 0 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 4 / 9 6
0 9 / 2 4 / 9 6
0 9 / 2 4 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 4 / 9 6
09/24/96
09/24/96
0 9 / 2 5 / 9 6
0 9 / 2 4 / 9 6
0 9 / 2 5 / 9 6
0 9 / 2 4 / 9 6
0 9 / 2 5 / 9 6
0 9 / 2 5 / 9 6
09/26/96
0 9 / 2 6 / 9 6
0 9 / 2 6 / 9 6
0 9 / 2 6 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 8 / 9 6
0 9 / 2 8 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 8 / 9 6
0 9 / 2 8 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6

OCS
p C i / g m

[ a c t u a l ] "
41.53
34.64
40.19
35.08
31.42
30.67
34.70
30.64
29.85
27.09
26.47
33.57
31.93
31.97
34.88
25.96
27.55
32.19
36.04
32.90
31.89
34.51
45.73
38.39
37.68
36.43
45.89
40.64
39.77
36.89
40.39
36.49
32.53
29.66
29.40
39.07
43.49
47.34
39.60
46.37
37.41
35.81

OCS
p C i / g m

[ c a l c u l a t e d ] 3

75.51
62.83
73.04
63.64
56.90
55.52
62.94
55.47
54.01
48.94
47.80
60.85
57.84
57.92
63.27
46.86
49.78
58.32
65.40
59.63
57.76
62.59
83.23
69.73
68.42
66.12
83.52
73.87
72.27
66.97
73.41
66.23
58.95
53.66
53.18
70.98
79.12
86.20
71.95
84.41
67.92
64.98
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T a b l e 7: Summary of F e e d s t o c k Pile T e s t i n g

F e e d s t o c k
P i l e N o .

F S P 0 2 6 cont.
F S P 0 2 7

F S P 0 2 8

F S P 0 2 9

F S P 0 3 0

F S P 0 3 1
F S P 0 3 2

Proctor Max.
Dry Density

( p c f )

123.1

122.6

122.5

123.0

124.1
124.5

90% of
Proctor
Density

( p c f )

110.8

110.3

110.3

110.7

111.7
112.1

Estimated
Volume

(cubic yds 1 )

702.89

1722.89

418.77

676.05

276.67
970.70

ocs
(test d a t e )

0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
10/02/96
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
10/03/96
1 0 / 0 3 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 3 / 9 6
1 0 / 0 3 / 9 6
1 0 / 0 3 / 9 6
1 0 / 0 3 / 9 6
1 0 / 0 3 / 9 6
1 0 / 0 5 / 9 6
1 0 / 0 7 / 9 6
1 0 / 0 7 / 9 6
1 0 / 0 7 / 9 6
1 0 / 0 8 / 9 6
10/08/96
1 0 / 0 8 / 9 6
1 0 / 0 8 / 9 6
1 0 / 0 9 / 9 6
1 0 / 0 9 / 9 6
10/09/96
1 0 / 0 9 / 9 6
1 0 / 1 0 / 9 6
10/09/96
1 0 / 1 0 / 9 6
10/09/96

OCS
p C i / g m

[ a c t u a l ] 2

15.63
33.61
42.32
42.48
34.58
34.58
36.80
49.31
43.69
49.53
51.61
69.80
44.13
43.75
48.24
57.37
53.84
39.11
46.32
36.66
56.86
55.60
47.42
47.02
47.86
51.65
40.79
26.34
44.97
33.01
31.04
31.88
39.27
36.34
40.17
39.10
39.78
37.05
36.35
37.31
40.73
37.06

OCS
p C i / g m

[ c a l c u l a t e d ] 3

27.58
60.93
76.96
77.25
62.72
62.72
66.80
89.82
79.48
90.23
94.05
127.52
80.29
79.59
87.85
104.65
98.16
71.06
84.32
66.54
103.71
101.40
86.34
89.28
87.15
94.13
74.14
47.56
81.84
59.83
56.20
57.75
71.34
65.96
73.00
71.03
72.29
67.26
65.97
67.74
74.03
67.28
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T a b l e 7: Summary of F e e d s t o c k Pile T e s t i n g

F e e d s t o c k
P i l e N o .
F S P 0 3 3

F S P 0 3 4

F S P 0 3 5

F S P 0 3 6

F S P 0 3 7

Proctor Max.
Dry Densi ty

( p c f )
124.2

124.8

126.3

126.7

123.6

90% of
Proctor
Densi ty

( p c f )
111.8

112.3

113.7

114.0

111.2

Estimated
Volume

(cubic yds 1 )
895.96

1214.30

1010.70

1125.70

1122.19

DCS
(test d a t e )

1 0 / 1 0 / 9 6
1 0 / 0 9 / 9 6
1 0 / 1 0 / 9 6
10/1 1/96
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
10/14/96
1 0 / 1 4 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
10/17/96
1 0 / 1 7 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
10/19/96
1 0 / 1 9 / 9 6

ocs
p C i / g m

[ a c t u a l ] ~
35.73
28.77
28.08
36.99
38.34
36.36
37.70
34.52
45.51
39.53
28.73
39.67
34.52
37.96
28.97
48.60
41.31
36.35
37.33
39.84
41.62
44.66
36.36
39.29
39.24
37.50
41.57
29.78
34.56
45.80
53.66
38.07
45.14
31.39
38.45
46.06

OCS
p C i / g m

[ c a l c u l a t e d ] 3

64.83
52.94
50.76
67.15
69.64
65.99
68.46
62.61
82.83
71.83
51.95
72.08
62.60
68.27
52.39
88.50
75.10
65.97
67.77
72.40
75.67
81.26
65.99
71.38
71.29
68.09
75.57
53.88
62.68
83.36
97.82
69.14
82.15
56.85
69.84
83.84
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T a b l e 7: Summary of F e e d s t o c k Pile T e s t i n g

F e e d s t o c k
P i l e N o .
F S P 0 3 8

F S P 0 3 9

F S P 0 4 0

F S P 0 4 1

Proctor Max.
Dry Density

( p c f )
126.0

124.6

122.5

125.5

90% of
Proctor
Density

( p c f )
113.4

112.1

110.3

113.0

Estimated
Volume

(cubic yds 1 )
1443.33

967.28

1177.28

814.30

ocs
(test d a t e )

1 0 / 1 9 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
10/21/96
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
10/22/96
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
10/23/96
1 0 / 2 3 / 9 6
10/24/96
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 3 / 9 6
10/24/96
10/24/96
10/24/96
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
10/28/96
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 9 / 9 6
10/30/96
10/30/96
10/30/96
10/28/96
1 0 / 2 8 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
10/30/96
1 0 / 3 1 / 9 6

OCS
p C i / g m

[ a c t u a l ] 2

30.29
45.12
31.88
36.41
35.77
36.66
32.90
39.03
29.12
30.77
32.69
34.93
29.97
40.98
33.91
32.30
29.67
19.45
41.87
36.05
28.75
37.28
33.11
35.40
38.76
39.08
36.33
31.97
30.02
24.32
24.87
29.97
17.04
29.74
26.04
30.46
30.32
37.77
32.01
31.05
36.84
38.80

OCS
p C i / g m

[ c a l c u l a t e d ] 3

54.82
82.11
57.75
66.08
64.91
66.54
59.63
70.90
52.67
55.71
59.24
63.36
54.23
74.49
61.48
58.52
53.68
34.88
76.13
65.42
51.99
67.69
60.01
64.23
70.41
71.00
65.94
57.92
54.33
43.84
44.85
54.24
30.44
53.81
47.00
55.14
54.88
68.59
57.99
56.22
66.88
70.48
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T a b l e 7: Summary of F e e d s t o c k Pi l e T e s t i n g

F e e d s t o c k
P i l e No.

F S P 0 4 1 cont.

F S P 0 4 2

F S P O - 4 3

F S P 0 4 4

F S P 0 4 5 .

Proctor Max.
Dry Densi ty

( p c f )

121.5

125.0

123.0

123.0

90% of
Proctor
Density

( p c f )

109.4

112.5

110.7

110.7

Estimated
Volume

(cubic yds 1 )

796.05

781.05

662.28

959.12

ocs
(test d a t e )

1 1 / 0 1 / 9 6
1 1 / 0 1 / 9 6
1 1 / 0 1 / 9 6
1 1 / 0 2 / 9 6
1 0 / 3 1 / 9 6
1 1 / 0 1 / 9 6
1 1 / 0 2 / 9 6
1 1 / 0 2 / 9 6
1 1 / 0 2 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 2 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 6 / 9 6
1 1 / 0 6 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 6 / 9 6
1 1/06/96
1 1 / 0 6 / 9 6
1 1 / 0 6 / 9 6
1 1 / 0 7 / 9 6
1 1 / 0 7 / 9 6
1 1 / 0 8 / 9 6
1 1 / 0 8 / 9 6
1 1 / 0 9 / 9 6
1 1 / 0 9 / 9 6
1 1/09/96

OCS
p C i / g m

[ a c t u a l ] 2

38.56
38.84
35.80
33.29
30.91
23.67
27.99
29.39
29.99
26.89
30.37
22.61
28.32
44.57
40.36
25.63
35.01
22.91
28.56
34.88
40.59
44.40
41.44
32.67
39.60
34.91
36.17
41.80
49.01
52.17
43.28
48.96
44.84
50.10
35.59
33.82
31.33
37.09
31.73

OCS
p C i / g m

[ c a l c u l a t e d ] 3

70.04
70.56
64.96
60.34
55.96
42.64
50.59
53.17
54.27
48.57
54.97
40.69
51.20
81.10
73.35
46.25
63.51
41.24
51.64
63.27
73.77
80.79
75.34
59.20
71.95
63.32
65.64
76.02
89.27
95.08
78.73
89.18
81.60
92.37
64.57
61.31
56.74
67.33
57.47
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T a b l e 7: Summary of F e e d s t o c k P i l e T e s t i n g

F e e d s t o c k
P i l e N o .
F S P 0 4 6

F S P 0 4 7

F S P 0 4 8

F S P 0 4 9

F S P 0 5 0

F S P 0 5 1

Proc tor Max.
Dry Density

( p c f )
123.5

124.5

123.5

122.7

124.3

124.5

90% of
Proctor
Density

( p c f )
111.2

112.1

111.2

110.4

111.9

112.1

Estimated
Volume

(cubic yds 1 )
1559.74

403.77

659.21

637.02

823.33

1347.89

ocs
(test d a t e )

1 1 / 0 7 / 9 6
1 1 / 0 9 / 9 6
1 1 / 0 9 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6 ^
1 1 / 1 1 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 3 / 9 6
1 1 / 1 3 / 9 6
1 1 / 1 4 / 9 6
1 1 / 1 4 / 9 6
1 1 / 1 3 / 9 6
1 1 / 1 9 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 0 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 3 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 2 / 0 2 / 9 6
1 2 / 0 3 / 9 6
1 2 / 0 3 / 9 6

OCS
p C i / g m

[ a c t u a l ] 2

39.05
37.28
34.97
33.96
31.72
34.48
38.60
30.02
27.21
20.23
34.13
18.15
28.34
27.37
31.08
23.53
28.21
25.81
32.58
37.20
34.89
19.85
28.51
24.31
37.29
30.77
34.28
40.14
42.50
27.95
33.27
28.50
32.36
29.86
31.59
25.41
40.04
30.06
28.51
35.37
39.67
31.62

OCS
p C i / g m

[ c a l c u l a t e d ] 3

70.94
67.68
63.43
61.57
57.46
62.53
70.11
54.33
49.16
36.31
61.89
32.49
51.23
49.45
56.28
42.39
50.99
46.58
59.03
67.53
63.29
35.61
51.55
43.82
67.70
55.70
62.16
72.95
77.29
50.52
60.31
51.53
58.63
54.03
57.22
51.36
72.76
54.40
51.54
64.17
72.08
57.27
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T a b l e 7: Summary of F e e d s t o c k Pile T e s t i n g

F e e d s t o c k
P i l e N o .

F S P 0 5 1 cont.

F S P 0 5 2

F S P 0 5 3

F S P 0 5 4

F S P 0 5 5

P r o c t o r Max.
Dry Density

( p c f )

119.3

123.5

123.3

127.0

90% of
Proctor
Density

( p c f )

107.4

111.2

111.0

114.3

Estimated
Volume

(cubic y d s 1 )

867.98

1921.58

740.26

1749.65

ocs
(test d a t e )

1 2 / 0 3 / 9 6
1 2 / 0 3 / 9 6
1 2 / 0 3 / 9 6
1 1 / 2 7 / 9 6
1 2 / 0 3 / 9 6
1 2 / 0 4 / 9 6
1 2 / 0 5 / 9 6
1 2 / 0 5 / 9 6
1 2 / 0 5 / 9 6
1 2 / 0 5 / 9 6
1 2 / 0 5 / 9 6
1 2 / 0 6 / 9 6
1 2 / 0 3 / 9 6
1 2 / 0 5 / 9 6
1 2 / 0 6 / 9 6
1 2 / 0 6 / 9 6
12/06/96
1 2 / 0 6 / 9 6
1 2 / 0 6 / 9 6
1 2 / 0 7 / 9 6
1 2 / 0 7 / 9 6
1 2 / 0 7 / 9 6
1 2 / 0 7 / 9 6
1 2 / 0 7 / 9 6
1 2 / 0 9 / 9 6
1 2 / 0 9 / 9 6
1 2 / 0 9 / 9 6
1 2 / 0 9 / 9 6
1 2 / 0 7 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6

OCS
p C i / g m

[ a c t u a l ] 2

42.98
35.23
25.99
34.99
30.90
23.74
50.58
28.50
54.50
34.50
34.48
32.74
20.10
34.50
23.74
21.55
24.47
19.62
23.20
22.06
32.35
30.08
30.41
19.81
28.35
30.39
34.56
36.30
16.76
39.05
29.90
28.17
55.47
24.97
26.91
17.90
39.88
20.33
18.18
26.87
27.61
25.21

OCS
p C i / g m

[ c a l c u l a t e d ] 3

78.17
63.91
46.91
63.47
55.96
42.77
92.15
51.53
99.37
62.57
62.53
59.33
36.81
62.57
42.77
38.74
44.12
35.19
41.78
39.68
58.61
54.44
55.04
35.54
51.25
55.00
62.68
65.88
29.93
70.94
54.11
50.92
60.68
45.03
48.60
32.02
72.46
36.49
32.54
48.53
49.89
45.47
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T a b l e 7: Summary of F e e d s t o c k P i l e T e s t i n g

F e e d s t o c k
P i l e N o .

F S P 0 5 5 cont
F S P 0 5 6

F S P 0 5 7

F S P 0 5 8
F S P 0 5 9 4

F S P 0 6 0

F S P 0 6 1
F S P 0 6 0

F S P 0 6 1

F S P 0 6 2

F S P 0 6 3

F S P 0 6 4

Proc tor Max.
Dry Density

( p c f )

122.7

123.5

122.9
122.5

122.5

122.0
122.4

124.1

124.0

121.8

122.5

90% of
Proctor
Density

( p c f )

110.4

111.2

110.6
110.3

110.2

111.7

111.6

109.6

110.3

Estimated
Volume

(cubic yds 1)

651.14

168.33

802.02
888.33

572.95

445.90

1526.23

1986.90

952.46

ocs
(test d a t e )

1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 4 / 9 6
1 2 / 1 4 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 4 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
0 1 / 1 8 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 3 / 9 7
0 1 / 2 4 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 2 / 9 7
0 1 / 2 3 / 9 7
0 1 / 2 4 / 9 7
0 1 / 2 4 / 9 7

5 / 7 / 9 7
. 5 / 1 9 / 9 7

5 / 2 1 / 9 7
5 / 8 / 9 7

5 / 1 5 / 9 7
5 / 1 9 / 9 7
5 / 1 9 / 9 7
5 / 1 2 / 9 7
5 / 2 3 / 9 7
5 / 2 8 / 9 7
5 / 1 9 / 9 7
5 / 2 8 / 9 8
6 / 2 / 9 7
6 / 4 / 9 7
6 / 4 / 9 7

OCS
p C i / g m

[ a c t u a l ] 2

28.36
23.96
35.23
34.74
32.15
26.36
26.25
24.52
21.50
21.31
18.97
23.46
23.59
17.40
35.60
37.60
94.00
87.50
39.00
24.67
27.26
67.50
42.20
39.78
39.23
24.42
32.80
38.15
29.10
32.19
21.35
25.85
22.17
44.26
24.60
23.42
25.72
28.48
27.91
35.57
45.83

OCS
p C i / g m

[ c a l c u l a t e d ]
51.27
43.18
63.91
63.01
58.25
47.59
47.39
44.21
38.65
38.30
33.99
42.26
42.44
31.11
64.60
68.30
172.05
160.10
70.80
44.48
49.25
123.40
76.70
72.29
71.27
44.08
59.44
69.29
52.63
58.32
38.37
46.65
39.88
80.53
44.35
42.18
46.41
51.49
50.44
64.54
83.42
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T a b l e 7: Summary of F e e d s t o c k Pile T e s t i n g

F e e d s t o c k
Pile N o .
F S P 0 6 5
F S P 0 6 6
F S P 0 6 7
F S P 0 6 8
F S P 0 6 9
F S P 0 7 0
F S P 0 7 1
F S P 0 7 2
F S P 0 7 3
F S P 0 7 4
F S P 0 7 5

F S P 0 7 6
F S P 0 7 7
F S P 0 7 8
F S P 0 7 9
F S P 0 8 0
F S P 0 8 1
F S P 0 8 2
F S P 0 8 3
F S P 0 8 4
F S P 0 8 5
F S P 0 8 6
F S P 0 8 7
F S P 0 8 8

Proctor Max.
Dry Density

( p c f )
122.6
121.4
120.6
122.3
123.4
122.2
122.2
121.1

- 125.5
122.2
120.5

121.6
122.5
121.9
122.0
121.0
122.3
122.4
122.7
121.2
123.3
120.4
120.2
122.0

90% of
Proctor
Density

( p c f )
110.3
109.3
108.5
110.1
111.1
110.0
110.0
109.0
113.0
110.0
108.5

109.4
110.3
109.7
109.8
108.9
110.1
110.2
110.4
109.1
111.0
108.4
108.2
109.8

Estimated
Volume

(cubic yds 1 )
386.07
891.80
929.51
450.82
1333.60
1590.99
866.39
575.41
558.20
915.58
645.09

1552.46
1158.19
1088.52
1818.84
1454.10
1677.05
1793.45
698.36
1313.12
2369.67
1840.98
3290.98
1309.84

ocs
(test d a t e )

6 / 1 0 / 9 7
6 / 1 9 / 9 7
6 / 1 9 / 9 7
6 / 1 9 / 9 7
6 / 2 0 / 9 7
6 / 2 5 / 9 7
6 / 2 5 / 9 7
7 / 1 / 9 7
7 / 1 / 9 7
7 / 9 / 9 7
7 / 9 / 9 7
7 / 9 / 9 7
7 / 9 / 9 7
7 / 9 / 9 7

7 / 1 5 / 9 7
7 / 1 5 / 9 7
7 / 1 5 / 9 7
7 / 1 5 / 9 7
7 / 1 5 / 9 7
7 / 3 0 / 9 7
7/30/97

8 / 7 / 9 7
8 / 1 5 / 9 7
8 / 1 5 / 9 7
8 / 2 1 / 9 7
8 / 2 7 / 9 7
8 / 2 9 / 9 7
9 / 4 / 9 7
9/4 /97

9 / 1 8 / 9 7
9 / 2 3 / 9 7

1 0 / 1 2 / 9 7
1 0 / 2 2 / 9 7

OCS
p C i / g m

[ a c t u a l ] 2

42.62
49.30
46.04
43.47
37.95
33.51
38.35
22.74
40.82
35.01
36.06
28.67
29.20
28.19
39.30
35.76
45.71
32.83
33.00
43.10
46.84
31.81
41.86
31.90
41.21

5.27
43.85
46.67
34.04
32.81
19.48
24.49
18.54

OCS
p C i / g m

[ c a l c u l a t e d ]
77.51
89.80
83.80
79.07
68.92
60.75
69.65
40.93
74.20
63.51
65.44
51.84
52.82
50.96
71.40
64.89
83.20
59.50
59.81
78.39
85.28
57.62
76.11
57.79
74.92

8.79
79.77
84.96
61.72
59.46
34.93
44.15
33.20

N o t e s :
'Feedstock p i l e volumes based on wet unit weight of 84.4 pcf (1.14 t on s / cy) for FSP 1-59

and 90 pcf (1.22 t o n s / c y ) for FSP 60-88.
2 Actual = measured concentration

C a l c u l a t e d = imperical correction f a c t o r for both moisture and radium-radon di sequi l ibrium
C a l c u l a t e d = (1 .84*Actua l)-0 .91 , Chapter 4 of F i e l d Assessment Procedures Manual

4 T h e third and f our th s ampl e s f rom F S P - 0 5 9 had elevated radiation readings due to direct f e e d to crusher h o p p e r ,
then to f e e d s t o c k p i l e area.
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T a b l e 7: Summary of F e e d s t o c k Pi l e T e s t i n g

F e e d s t o c k
P i l e N o .
F S P 0 0 1

F S P 0 0 2

F S P 0 0 3

F S P 0 0 4

-

F S P 0 0 5

F S P 0 0 6

Proc tor Max.
Dry Densi ty

( p c f )
124.0

127.8

131.0

133.9
131.5

124.8

121.6

90% of
Proctor
Density

( p c f )
111.6

115.0

117.9

120.5
118.4

112.3

109.4

Estimated
Volume

(cubic yds 1 )
1586.75

1609.30

1509.56

887.63

862.98

2388.95

ocs
(test d a t e )

0 6 / 2 9 / 9 6
0 7 / 1 0 / 9 6
07/1 1 / 9 6
07/1 1 / 9 6
07/1 1 / 9 6
07/1 1 / 9 6
0 6 / 2 9 / 9 6
0 7 / 1 0 / 9 6
0 7 / 2 4 / 9 6
0 7 / 2 5 / 9 6
0 7 / 2 5 / 9 6
0 7 / 2 6 / 9 6
0 7 / 2 6 / 9 6
0 7 / 2 7 / 9 6
0 6 / 2 9 / 9 6
0 7 / 1 0 / 9 6
0 7 / 1 0 / 9 6
0 7 / 1 2 / 9 6
0 7 / 1 6 / 9 6
0 7 / 1 7 / 9 6
0 7 / 1 7 / 9 6
07/22/96
0 7 / 2 3 / 9 6
0 7 / 2 3 / 9 6
0 7 / 2 4 / 9 6
0 7 / 1 5 / 9 6
0 7 / 1 7 / 9 6
0 7 / 1 8 / 9 6
0 7 / 1 9 / 9 6
0 7 / 2 2 / 9 6
0 7 / 2 2 / 9 6
0 7 / 2 6 / 9 6
0 7 / 2 7 / 9 6
0 7 / 2 7 / 9 6
0 7 / 3 0 / 9 6
0 7 / 2 6 / 9 6
0 8 / 0 1 / 9 6
0 8 / 0 2 / 9 6
08/02/96
0 8 / 0 5 / 9 6
0 8 / 0 5 / 9 6
0 8 / 0 6 / 9 6

OCS
p C i / g m

[ a c t u a l ] 2

25.81
27.11
26.20
27.78
24.23
25.69
6.33
17.40
23.61
22.78
25.46
6.78
6.83

23.06
8.54

37.28
38.61
41.32
40.88
38.92
38.38
36.25
33.05
38.45
32.63
38.25
39.12
35.29
34.31
36.03
35.22
39.88
30.11
23.62
28.01
27.50
19.42
23.38
27.68
23.05
19.51
17.00

OCS
p C i / g m

[ c a l c u l a t e d ] 3

46.58
48.97
47.30
50.21
43.67
46.36
10.74
31.06
42.53
41.01
45.94
11.56
11.66
41.52
14.80
67.68
66.45
75.12
74.31
70.70
69.71
65.79
60.73
69.84
59.12
69.47
71.07
64.02
62.22
65.38
63.89
72.47
54.49
42.50
50.63
49.69
34.82
42.11
50.02
41.50
34.98
30.37
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T a b l e 8 : D a i l y P u g m i l l P r o d u c t i o n Report

Date
l - J u l - 9 6
9 - J u l - 9 6

1 0 - J u l - 9 6
l l - J u l - 9 6
1 7 - J u l - 9 6
1 8 - J u l - 9 6
1 9 - J u l - 9 6
22-M-96
23-M-96
24-Jul-96
25-Jul-96
26-Jul-96
27-Jul-96
30-M-96
l-Aug-96
2-Aug-96
5-Aug-96
6-Aug-96
7-Aug-96
8-Aug-96
9-Aug-96
10-Aug-96
12-Aug-96
13-Aug-96
14-Aug-96
1 6 - A u g - 9 6
17-Aug-96
19-Aug-96
20-Aug-96
21-Aug-96
22-Aug-96
23-Aug-96
26-Aug-96
27-Aug-96
28-Aug-96

F e e d
S t o c k p i l e N o .

1
1
1
1

3 / 4
4
4

3/4
3

2/3
2
2
5
5
6
6
6

6/7
7
8
9

9 / 1 0
10
10
11
12

1 2 / 1 3
13
14

1 4 / 1 5
15
15
16
16
16

S o i l / C e m e n t / F l y a s h
Ratio

6 5 . 7 / 2 2 . 0 / 1 2 . 2
6 7 . 1 / 2 3 . 2 / 9 . 7
6 9 . 6 / 2 2 . 2 / 8 . 3
6 7 . 7 / 2 2 . 8 / 9 . 5

6 9 . 0 / 2 1 . 0 / 1 0 . 0
66.0/24.0/9.0
7 1 . 0 / 1 8 . 8 / 9 . 9

7 2 . 0 / 1 7 . 0 / 1 1 . 0
69 .7/20 .0/10 .3
69.2/20 .2/10 .8
6 9 . 1 / 2 0 . 1 / 1 0 . 8
70 .9/19 .0/10 .1
70.0/20.0/10.0
67.0/19.5/12.8
70.1/19 .9/10 .0
6 9 . 0 / 1 9 . 9 / 1 1 . 1
69.7/20.0/10.3
69.7/20.0/10.3
69.8/20.4/9.8

69.0/20.6/10.4
6 9 . 3 / 1 9 . 7 / 1 1 . 0
6 9 . 9 / 2 0 . 2 / 9 . 9

6 9 . 3 / 2 0 . 2 / 1 0 . 5
6 9 . 9 / 2 0 . 2 / 9 . 9

6 7 . 9 / 1 9 . 9 / 1 2 . 2
7 0 . 1 / 1 9 . 1 / 1 0 . 8
6 9 . 0 / 2 0 . 2 / 1 0 . 8
6 9 . 5 / 2 0 . 4 / 1 0 . 1
6 9 . 3 / 2 0 . 3 / 1 0 . 4
6 9 . 4 / 2 0 . 6 / 1 0 . 0
6 8 . 6 / 2 0 . 2 / 1 1 . 2
6 9 . 1 / 2 0 . 1 / 1 0 . 8
6 8 . 2 / 1 9 . 6 / 1 2 . 1
6 9 . 4 / 2 0 . 2 / 1 0 . 4
6 9 . 0 / 2 0 . 1 / 1 0 . 9

S o i l ( t o n s )
387.1
243.2
545.6

633
342.8
381.7
116.1
467.9
823.9
1028.7
970.1
436.2
763.9
219.9
239.7
1056.3
1015.3
837.2
601
1003
601.2
981.5
523.5
975.7
577.1
663.7
1049.2
923.5
917.2
645.7
886.6
407.7
522.5
1087
817.2

Cement
( t o n s )
115.4
75.1
153.8
189.3
97.9
127.9
27.7
97.4

215.6
270.8
246

102.7
190.6
56.1
60.7

268.3
255.3
212.6
158.3
261.8

151
252.5
134.6
250.8
150.7
167.5
277.6
242.8
241.8
172.3
231.5
105.7
131.9
277.5
208.3

F l y a s h
( t o n s )
64.2
31.3
57.3
79.2
46.1
49.6
13.9
63.6

111.4
141.8
132.3
54.8
95

36.7
30.5
147.9
132.3
109.8
76.5
132.8
84.7

123.3
70.4
123.5
92.3
93.9
147.7
119.6
124.1
82.6

128.2
56.9
81.6

143.5
113.2

W a t e r
( t o n s )
82.4
21.4
50.7
60.7
28.8
22.7
9.8

29.1
59.1
75.5
51.2
22.9
40.6
17.1
15.1
58.8
55.3
49.1
46.1
73.8
84.5
71.9
34.8
64.6
40

50.8
79.2
68.4
66.1
43.4
55.6
27
45

99.6
71.8

Rejec t
( t o n s )

60
0
0
0
0
0
0
0
0
10
0
0
0

23
0
0

57.5
11.5

0
0

17.3
13
0
0

23
0
0

23
23
23

72.6
0

23
0
0

T o t a l ( t o n s )
589.1
371

807.4
962.2
515.6
581.9
167.5
658
1210

1506.8
1399.6
616.6
1090.1
306.8
346

1533.3
1400.7
1197.2
881.9
1471.4
904.1
1416.2
763.3
1414.6
837.1
975.9
1553.7
1331.3
1326.2

921
1229.3
597.3

758
1607.6
1210.5

P r o d u c t i o n
Rate ( t o n s / h r )

69.3
43.6
89.7
101.3
79.3
72.7
83.8
84.9
127.4
162.9
151.3
123.3
167.7
204.5
153.8
161.4
164.8
129.4
113.8
163.5
212.7
157.4
169.6
152.9
139.5
130.1

168
156.6
139.6
115 .1
144.6
89.1
151.6
164.9
151.3

Page 1 of 5



T a b l e 8 : D a i l y P u g m i l l P r o d u c t i o n Report

Date
7-Sep-96
9 - S e p - 9 6
10-Sep-96
l l - S e p - 9 6
1 3 - S e p - 9 6
1 8 - S e p - 9 6
1 9 - S e p - 9 6
2 1 - S e p - 9 6
2 3 - S e p - 9 6
24-Sep-96
25-Sep-96
26-Sep-96
27-Sep-96
28-Sep-96
30-Sep-96

l-Oct-96
2-Oct-96
3-Oct-96
7-Oct-96
8-Oct-96
9-Oct-96
10-Oct-96
l l - O c t - 9 6
12-Oct-96
14-Oct-96
15-Oct-96
16-Oct-96
17-Oct-96
18-Oct-96
19-Oct-96
21-Oct-96
22-Oct-96
23-Oct-96
25-Oct-96
28-Oct-96

F e e d
S t o c k p i l e N o .

16
17
17
18
19
20
21
21
21
22
22
23
25
26

26/27
27/28

28
28/29

30
3 0 / 3 1

32
3 2 / 3 3

33
34
34
35
35
36
37

3 7 / 3 8
38
38
39

39/40
40

S o i l / C e m e n t / F l y a s h
Ratio

6 7 . 5 / 1 9 . 6 / 1 2 . 9
6 8 . 8 / 1 9 . 4 / 1 1 . 8
6 9 . 8 / 2 0 . 1 / 1 0 . 1
69.4/19.9/10.7
7 0 . 8 / 1 9 . 6 / 9 . 6
6 9 . 9 / 2 0 . 2 / 9 . 9

6 9 . 3 / 1 9 . 9 / 1 0 . 8
6 8 . 4 / 2 0 . 2 / 1 1 . 4
6 9 . 0 / 2 0 . 1 / 1 0 . 9
70.4/19.9/9.7
70.2/20.1/9.7
70.1/20.6/9 .3

70.0/19.9/10.1
70.2/19.9/9.9

69.9/20.1/10.0
71.0/20.2/8.8

69.7/20.1/10.3
69.7/19.8/10.5
69.5/20.0/10.5
6 9 . 9 / 1 9 . 8 / 1 0 . 3

7 1 . 9 / 2 0 . 1 / 8
7 0 . 8 / 1 9 . 7 / 9 . 5
7 0 . 8 / 1 9 . 7 / 9 . 5
7 0 . 9 / 2 0 . 1 / 9 . 0
7 1 . 2 / 2 0 . 0 / 8 . 8
7 1 . 4 / 1 9 . 8 / 8 . 8
7 1 . 2 / 1 9 . 7 / 9 . 1

7 0 . 1 / 1 9 . 6 / 1 0 . 3
6 9 . 8 / 1 9 . 6 / 1 0 . 6
7 0 . 3 / 1 9 . 5 / 1 0 . 2
70.3/20.0/9.7

6 8 . 7 / 1 9 . 7 / 1 1 . 6
6 9 . 2 / 1 9 . 8 / 1 1 . 0
7 0 . 3 / 1 9 . 6 / 1 0 . 1
6 9 . 0 / 1 9 . 6 / 1 1 . 4

S o i l ( t o i l s )
334.6
471.1
951.1
748.8
717.2
965.3
875.9
700.9
514.1

876
499.3

609
709.8
939.3
1192.8
719.7
1032.5
716.9
356.3
729.8
593.3
856.8
677.9
513.1
871.2
983.3
448

1004.2
614.4
985.9
782.5
541.9
881.7
489.7
725.6

Cement
( t o n s )
84.8
118

246.4
191.8
173.9
238.9
215.1
181.5
128.2
215

121.6
156.4
174.8
232.2

299
178.2
262.9
177.8
88.6
182.3
146.5
212
167

129.4
217.7
243.5
108.2
251.3

154
241.7
194.9
136.9
223.4
121.2
183

F l y a s h
( t o n s )
55.7
71.7
123.2
103.4
84.4
116.7
117.5
102.7
69.6
105.3
58.8
70.6
88.2
114.3
147.7
79.1
134.7
94.1
46.4
94.9
58.3
101.1
79.9
57.8
95

108.6
49.7
131.4
83.1

126.1
95.1
80.8
126.7
61.8
106.3

W a t e r
( t o n s )
29.7
44.3

81
58.8

57
88

52.9
51.9
17.6
55.8
43.2
42.5
40.1
54.3
64.4,
46.7
72.5
59.5
21.4
46.7
40.8
61.8
50

39.2
65.8
60.3
25.2
72.5
39.4
67.9
53.7
38.2
67.5
35.3
55.1

R e j e c t
( t o n s )

23
27
0

15
120
0

24
7

12.5
12.5

L 37.5
0
0
0
0
0
0

38.3
0
0
0
0
0
0

20
0
0
0
0

104
0

100
67.5
27
54

T o t a l ( t o n s )
481.8
678.1
1401.7
1087.8
912.5
1408.9
1237.4
1030
717

1239.6
685.4
878.5
1012.9
1340.1
1703.9
1023.7
1502.6
1010

512.7
1053.7
838.9
1231.7
974.8
739.5
1229.7
1395.7
631.1
1459.4
890.9
1317.6
1126.2
697.8
1231.8

681
1016

P r o d u c t i o n
Rate ( t o n s / h r L

160.6
84.8
150.2
130.6
110.6
134.2
153.1
124.8
89.6
116.3
137.1
146.4
135.1
163.4
167.7
104.1
158.2
113.2
140.1
131.7
130.7

154
131.2
177.3
149.1
153.7
66.4
152.3
110.3
141.2
177.9
114.8
137.9
75.9
129.1
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T a b l e 8 : D a i l y P u g m i l l P r o d u c t i o n Report

Date
30-Oct-96
l - N o v - 9 6
2-Nov-96
4-Nov-96
5-Nov-96
6-Nov-96
7-Nov-96
8-Nov-96
9-Nov-96

l l - N o v - 9 6
12-Nov-96
13-Nov-96
H-Nov-96
21-Nov-96
22-Nov-96
25-Nov-96
26-Nov-96
2-Dec-96
3-Dec-96
5-Dec-96
6-Dec-96
7-Dec-96
9-Dec-96
10-Dec-96
11 -Dec-96
12-Dec-96
13-Dec-96
14-Dec-96
16-Dec-96
20-Jan-97
21 -Jan-97
15-May-97
16-May-97
19-May-97
20-May-97

F e e d
S t o c k p i l e N o .

40
41
42

42/43
44
44
45
45

45/46
46

46/47
47
47
49
48
50
51
51
51
52
53
53
53
54
55
55

5 5 / 5 6
56
57
58
59
61
61

6 1 / 6 0
60

S o i l / C c m e i i t / F I y a s h
R a t i o

70 .4 /19 .6 /10 .0
7 0 . 7 / 1 9 . 4 / 9 . 9

6 9 . 9 / 2 0 . 1 / 1 0 . 7
7 0 . 6 / 1 9 . 7 / 9 . 7
70.6/20.0/9.4

6 9 . 0 / 2 0 . 1 / 1 0 . 9
7 1 . 1 / 1 9 . 7 / 9 . 2
7 1 . 1 / 2 0 . 2 / 8 . 7

6 9 . 6 / 1 9 . 7 / 1 0 . 7
6 9 . 5 / 1 9 . 6 / 1 0 . 9
69.3/20.0/10.7
71.2/20.1/8 .7
71.3/19.6/9 .1

70.2/19.4/10.4
69.2/19.4/11.4
70.2/19.5/10.3
70.4/20.2/9.4

6 9 . 2 / 1 9 . 7 / 1 1 . 1
70 .3/19 .5/10 .2
70 .6 /19 .9 /9 .5
7 1 . 0 / 1 9 . 8 / 9 . 2

6 9 . 9 / 1 9 . 8 / 1 0 . 3
70.9/20.0/9 .1
7 1 . 1 / 1 9 . 8 / 9 . 1
7 0 . 4 / 1 9 . 9 / 9 . 7

7 0 . 1 / 1 9 . 5 / 1 0 . 4
7 0 . 9 / 1 9 . 7 / 9 . 4

70.0/20.0/10.0
70.5/20 .0/9 .5

6 8 . 9 / 2 0 . 0 / 1 1 . 1
6 9 . 3 / 2 0 . 0 / 1 0 . 0
70.0/20.0/10.0
7 0 . 3 / 1 9 . 7 / 1 0 . 0
7 0 . 3 / 1 9 . 6 / 1 0 . 1
69 .7 /20 .0 /10 .2

S o i l ( t o n s )
986.4
558.4
670

913.1
671.6
306.7
468.5
225.6

813
833.7
862.8
46.4
73.3

726.2
751.5
938.6
533.4
195.2
808

989.5
770.9
734.2
685.5
843.9
889

825.2
783.8
238.9
191.9
914.3
1012.7

60
315
317
394

Cement
( t o n s )
246.5
135.1

173
224.2
168.2
79.1
113.8
56.4

201.1
206.4
220.5
11.6
17.9

176.2
184

228.9
134.4

48
197.5
237.4
183.6
182.3
168.3
204.3
222.6
202.3
190.8
58.4
48.3

229.8
253.6

15
77.5

75.75
99.6

F l y a s h
( t o n s )
125.2
68.7
92.2
109.5
79.5
42.9
52.9
24.4
108.7
114.5
119.2

5
8.2

94.4
108.7
121.6
62.5
27

102.8
113.2
85.3
95.1
77.2
93.5
108.2 _
108.6
91.5
29.1
22.8
127.3
133.6
7.5

39.5
39
51

W a t e r
( t o n s )
75.9
42.5
53.9

65
48.2
23.3
29.2
14.8
50.1
57.3
63.9
3.6
5.8

56.5
58.1
76.6
44.6
12.8
61.8
67.1
52.2
49.7
52.3
63.6
57.6
55.8
56.4
16.7

15
70.4
73.2
7.25
25.5

26.75
39.4

R e j e c t
( t o n s )

4
0
0
0
2
12
0

1.2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

89.75
0
0
0

T o t a l ( t o n s )
1430
804.7
989.1
1311.8
965.5
440

664.4
320

1172.9
1211.9
1266.4

66.6
105.2

1053.3
1102.3
1365.7
774.9
283 .

1170.1
1407.2

1092
1061.3
983.3
1205.3
1277.4
1191.9
1122.5
343.1
278

1341.8
1473

0
457.5
458.5

584

P r o d u c t i o n
Rate ( t o n s / h r )

135.8
169.4
159.5
141.8
107.3

176
139.9
129.6
128.6
135.9
128.8
88.8
60.8

. 154.2
120.3
136.6
119.2
94.3
135

141.9
120.2
132.7
108.7
129.6
150.8
130.3
134.4
114.4
101.1
143.5
145.1

0
81.99
152.83
125.05
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T a b l e 8 : D a i l y P u g m i l l P r o d u c t i o n Repor t

Date
21 -May-97
23-May-97
27-May-97
28-May-97

3-Jun-97
4-Jun-97
5-Jun-97
6-Jun-97
17-Jun-97
18-Jun-97
19-Jun-97
20-Jun-97
24-Jun-97
30-Jun-97

l - J u l - 9 7
2-Jul-97
3-Jul-97
7-Jul-97
8-Jul-97

10-Jul-97
l l - J u l - 9 7
14-M-97
24-Jul-97
25-M-97
31-M-97
8-Aug-97

l l - A u g - 9 7
13-Aug-97
15-Aug-97
18-Aug-97
21-Aug-97
22-Aug-97
25-Aug-97
26-Aug-97
28-Aug-97

F e e d
S t o c k p i l e N o .

60/62
62
62

6 2 / 6 3
63
63

63/64
64

64/65
6 5 / 6 6

66
66/67
68/69
69B

69/70
70

70/71
7 1 / 7 2
72/73

74
74/75

75
76
76

76/77
77
78

7 8 / 7 9
79
79

79/80
80

8 0 / 8 1
81
82

S o i l / C e m e n t / F l y a s h
Ratio

6 9 . 8 / 2 0 . 1 / 1 0 . 1
6 9 . 8 / 2 0 . 1 / 1 0 . 1
6 9 . 8 / 2 0 . 0 / 1 0 . 2
6 9 . 9 / 2 0 . 0 / 1 0 . 1
6 9 . 9 / 2 0 . 0 / 1 0 . 1
6 9 . 9 / 2 0 . 0 / 1 0 . 1
6 9 . 9 / 2 0 . 0 / 1 0 . 1
6 9 . 9 / 2 0 . 1 / 1 0 . 0
6 9 . 7 / 2 0 . 1 / 1 0 . 2
70.0/20.0/9.9

69.8/20.1/10.1
69.8/20 .1/10 .2
69.9/20.0/10.1
70.0/20.0/10.0
69.9/20.0/10.1
69.9/20 .1/10 .1
69.9/20.1/10.0
69.9/20.1/10.0
70.0/20.0/10.0
69.9/20.0/10.0
7 0 . 1 / 1 9 . 9 / 1 0 . 0
6 9 . 8 / 2 0 . 1 / 1 0 . 1
69 .9 /20 .0 /10 .0
69 .9/20 .0/10 .0
6 9 . 8 / 2 0 . 1 / 1 0 . 1
70.0/20.0/10.0
70.0/20.0/10.0
6 9 . 9 / 2 0 . 0 / 1 0 . 1
6 9 . 9 / 2 0 . 0 / 1 0 . 0
69 .9 /20 .0 /10 .0
70.0/20.0/10.0
70.0/20.0/10.0
70.0/20.0/10.0
70.0/20.0/10.0
6 9 . 9 / 2 0 . 0 / 1 0 . 0

S o i l ( t o n s )
492
550
570
786
803
716
1033
407
616
663
416
1246
850

1085
1036
1017
910
758
902
928
810
166

1180
644
726
757
790
1076
815

541.4
1085
850

1270
940
743

Cement
( t o n s )

125
140

144.5
199
203
180
260
103
152
162
104
310
214
269
260
253
230
192
226
234
201
42

302
164.5
184.5

183
192
265
201
134
270
211

315.5
239

185.5

F l y a s h
( t o n s )

63
70.5
73.5
101
102
91
131

51.5
77

80.5
52.5
157
108
135

130.5
127
115
96
113
117

100.5
21

151.5
82.5
92.5
91.5
96
133

100.5
67
135

105.5
158

119.5
93

W a t e r
( t o n s )
49.2
59.8
66.3
87.5
84.5
80.9
114

45.6
69

65.2
37.4
127
82.2
110
107

106.5
96.5
79.3
95.5
98
85

17.5
125.1
66.5
67.2
54
65
87

64.5
50

109.5
93

146.5
102

78.9

R e j e c t
( t o n s )

0
0
0
0
0
0
0

. 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

54.00
0
0
0

18.00
0
0

T o t a l ( t o n s )
729.2
820.3
854.3
1173.5
1192.5
1067.9
1538.0
607.1
914.0

970.65
609.9
1840.0
1254.2
1599.0
1533.5
1503.5
1351.5

1125.25
1336.5
1377.0
1196.5
246.5
1758.6
957.5
1070.2
1085.5
1143.0
1561.0
1127.0
792.4
1599.5
1259.5
1872.0
1400.5
1100.4

P r o d u c t i o n
Rate ( t o n s / h r )

105.38
144.67
131.43
146.69
170.36
128.20
157.74
158.51
203.11
121.33
217.82
187.76
177.15
184.43
180.41
171.44
167.26
166.70
186.92
170.42
149.56
185.34
188.49
178.31
180.78
164.97
163.29
173.44
166.96
169.68
172.92
164.21
182.63
161.53
178.35
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T a b l e 8 : D a i l y P u g m i l l P r o d u c t i o n Repor t

Date
29-Aug-97

2 - S e p - 9 7
3-Sep-97
4-Sep-97
5 - S e p - 9 7

1 9 - S e p - 9 7
22-Sep-97
24-Sep-97
2 5 - S e p - 9 7
29-Sep-97
30-Sep-97

l-Oct-97
H-Oct-97
16-Oct-97
17-Oct-97
22-Oct-97
24-Oct-97
29-Oct-97
30-Oct-97
31-Oct-97
5-Nov-97
6-Nov-97
13-Nov-97

F e e d
S t o c k p i l e N o .

82
82

8 2 / 8 3
83/84

84
85
85
86
86
86
87
85
85

85/87
87
87
87
87

87/88
88
88
88
88

S o i l / C e m e n t / F l y a s h
Ratio

6 9 . 9 / 2 0 . 0 / 1 0 . 1
70.0/20.0/10.0
70.0/20.0/10.0
69.9/20 .0/10 .1
70.0/20.0/10.0
70.0/20.0/10.0
69.9/20.0/10.0
70.0/20.0/10.0
70.0/20.0/10.0
69.9/20.0/10.1
69.9/20.0/10.0
70.0/20.0/10.0
70.0/20.0/10.0
70.0/20.0/10.0
70.0/20.0/10.0
69.9/20.0/10.0
69.9/20.0/10.1
70.0/20.0/10.0
69.9/20.0/10.1
69 .9/20 .1/10 .0
70.0/20.0/10.0
70.0/20.0/10.0
6 9 . 9 / 2 0 . 0 / 1 0 . 1

S o i l ( t o n s )
350
927
765

1051
806
461
643
663
997
586
662
749
501
745

1117
713
304
707
605
240
221
521
315

Cement
( t o n s )

88.5
231
190

264.5
194

114.5
160

162.5
243.5

149
163.5
186.5

126
188.5
284.5

182
77.5

172.5
146.5

60
56
131

78.5

F l y a s h
( t o n s )

44.5
115.5

95
133
97

57.5
80

81.5
122

75.5
82

93.5
63

94.5
142.5

91
39

86.5
73.5
30
28

65.5
39.5

W a t e r
( t o n s )

37.1
92

71.8
104.6
70.5
47
65
61

86.5
54
62

71.50
51.50

76
114

72.50
27
58
49
17
18
39
22

R e j e c t
( t o n s )

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

T o t a l ( t o n s )
520.1
1365.5
1121.8
1553.1
1167.5
680.0
948.0
968.0
1449.0
864.5
969.5
1100.5
741.5
1104.0
1658.0
1058.5
447.5
1024.0
874.0
347.0
323.0
756.5
455.0

P r o d u c t i o n
Rate ( t o n s / h r )

63.66
188.34
168.19
179.97
166.79
148.47
189.60
154.39
182.95
167.21
147.34
191.39
207.12
270.59
176.01
181.56
158.13
157.54
166.48
192.78
120.97
110.76
82.73

TOTALS 113,681.6 28,585.6 14,508.7 9,400.8 1,500.0 164,678.6

Page 5 of 5



T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 1 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6
7 / 9 / 9 6

7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 0 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7/1 1 /96
7/1 1/96
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6
7 / 1 1 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i)

923
2348
992*
1115*
902
670
836*
925*
756
913
751*
680*
802
702
869*
775*
1041
1179
1003*
886*
666
597
702*
842*
1032
1182
1541*
1258*
721
666
895*
826*
1676
1583
1582*
1998*
784
631

855
719

937
1026

770
808

7-day U C S ( p s i )

1063
770

992
981

1127
894

897

28-day U C S ( p s i )
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T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t Resu l t s

C o l l e c t i o n Date
7 / 1 1 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 5 / 9 6
7 / 2 5 / 9 6
7 / 2 5 / 9 6
7 / 2 5 / 9 6
7/25/96
7 / 2 5 / 9 6
7 / 2 5 / 9 6
7 / 2 5 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 6 / 9 6
7 / 2 7 / 9 6
7 / 2 7 / 9 6
7 / 2 7 / 9 6
7 / 2 7 / 9 6
7 / 1 2 / 9 6
7 / 1 2 / 9 6
7 / 1 2 / 9 6
7 / 1 2 / 9 6
7 / 1 5 / 9 6
7 / 1 5 / 9 6
7 / 1 5 / 9 6
7 / 1 5 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 0 1
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day U C S ( p s i ) 7-day U C S ( p s i ) 28-day U C S ( p s i )

1070
816

887
919

948
877

1742
1878

1569
1224

981
1083

893
1074

796
928

1968
1152

905
842

786
1123

705
887

914

973

1 1 1 5
1218

980
746

1958
1268

2036
1590

1371
1567

993
1178

1 1 7 1
1277

1395
1173

1993
2045

1108
1 1 1 3

1 1 7 1
1042

843
1000
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T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t Resu l t s

C o l l e c t i o n Date
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 1 7 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 3 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 2 4 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 8 / 9 6
7 / 1 9 / 9 6
7 / 1 9 / 9 6
7 / 1 9 / 9 6
7 / 1 9 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6
7 / 2 2 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i)

766

1042
1681

1460
1448

847
674

1319
1174

1529
1398

1320
1153

2509
2482

783
893

928
838

2470
1421

1948
2190

624
1048

7-day U C S ( p s i )

939
881

2787
1377

1458
1361

791
853

1445
1288

2053
1197

1323
1368

2485
2453

953
1070

1020
1 1 1 9

2045
1500

1275
2700

874

28-day U C S ( p s i )
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T a b l e 9 : U n c o n f i n e d Compre s s ive S t r e n g t h ( U C S ) T e s t Re su l t s

C o l l e c t i o n Date
7 / 2 2 / 9 6
7 / 3 0 / 9 6
7/30/96
7 / 3 0 / 9 6
7 / 3 0 / 9 6
7 / 2 7 / 9 6
7 / 2 7 / 9 6
7 / 2 7 / 9 6
7 / 2 7 / 9 6
8 / 1 / 9 6
8 / 1 / 9 6
8 / 1 / 9 6
8 / 1 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 2 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 5 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8 / 6 / 9 6
8/7 /96
8 / 7 / 9 6
8 / 7 / 9 6
8 / 7 / 9 6
8 / 7 / 9 6
8 / 7 / 9 6
8 / 7 / 9 6
8 / 7 / 9 6
8 / 8 / 9 6
8 / 8 / 9 6
8 / 8 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 0 4
F S P 0 0 5
F S P 0 0 5
F S P 0 0 5
F S P 0 0 5
F S P 0 0 5
F S P 0 0 5
F S P 0 0 5
F S P 0 0 5
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i)

1107
997

1284
1076

2697
1305

1128
1313

1882
1991

1058
1003

1658
1276

1539
2073

1828
1161

1198
1098

990
928

984
1130

7-day U C S ( p s i ) 28-day U C S ( p s i )
780

1259
1249

1339
1296

1429
1819

961
1 1 3 1

2341
1797

1358
1198

1349
1487
1703
1969

1801
1 9 1 1

1703
1969

987
1454

987
1060

1065
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T a b l e 9 : U n c o n f m e d Compre s s iv e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
8 / 8 / 9 6
8 / 8 / 9 6
8 / 8 / 9 6
8 / 8 / 9 6
8 / 8 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6
8 / 9 / 9 6

8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 0 / 9 6
8 / 1 2 / 9 6
8 / 1 2 / 9 6
8 / 1 2 / 9 6
8 / 1 2 / 9 6
8 / 1 2 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 3 / 9 6
8 / 1 4 / 9 6
8 / 1 4 / 9 6
8 / 1 4 / 9 6
8 / 1 4 / 9 6
8 / 1 4 / 9 6
8 / 1 6 / 9 6
8 / 1 6 / 9 6
8 / 1 6 / 9 6
8 / 1 6 / 9 6
8 / 1 6 / 9 6
8 / 1 6 / 9 6
8 / 1 6 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 1
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day U C S ( p s i ) 7-day U C S ( p s i ) 28-day U C S ( p s i )

957
1208

1336
1404

1347
1238

781
724

1135
938

781
724

1503
1341

939
929

1215
1213

1570
1509

1341
1780

1321
1559

1340

1012
1076

1767
2134

1187
1178

756
846

1232
1449

756
846

1242
907

801
1201

1543
1313

1766
1489

1691
2104

2087

1892

2203
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T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
8 / 1 6 / 9 6
8 / 1 6 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 7 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 1 9 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 0 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 1 / 9 6
8 / 2 2 / 9 6
8 / 2 2 / 9 6
8 / 2 2 / 9 6
8/22/96
8 / 2 2 / 9 6
8 / 2 2 / 9 6
8 / 2 2 / 9 6
8 / 2 2 / 9 6
8 / 2 3 / 9 6
8 / 2 3 / 9 6
8 / 2 3 / 9 6
8 / 2 3 / 9 6
8 / 2 3 / 9 6
8 / 2 3 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (psi)

1154
948

2388
2327

1530
1366

1259
1147

1662
1467

1513
1583

1688
1064

1006
997

2002
2029

1813
2322

1181
1246

1135
1227

7-day U C S ( p s i )
1338
1268

1168
1190

2468
2450

1332
1841

1917
1580

2237
1903

1555
1656

1457
1407

1402
1185

2330
2282

2425
2261

1480
1505

28-day U C S ( p s i )

1627

1514
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T a b l e 9 : U n c o n f i n e d Compre s s iv e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
8 / 2 3 / 9 6
8 / 2 3 / 9 6
8 / 2 3 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 6 / 9 6
8 / 2 7 / 9 6
8/27/96
8 / 2 7 / 9 6
8 / 2 7 / 9 6
8 / 2 7 / 9 6
8 / 2 7 / 9 6
8 / 2 7 / 9 6
8 / 2 7 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
8 / 2 8 / 9 6
9/7/96
9 / 7 / 9 6
9 / 7 / 9 6
9 / 7 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6
9 / 9 / 9 6

9 / 1 0 / 9 6
9 / 1 0 / 9 6
9 / 1 0 / 9 6
9 / 1 0 / 9 6
9 / 1 0 / 9 6
9 / 1 0 / 9 6
9 / 1 0 / 9 6
9 / 1 0 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS ( p s i )

1275
1158

948
1174

1141
1111

900
1010

843
1096

1204
1086

1041
1015

1168
1061

654
1006

864
839

807
755

7-day U C S ( p s i ) 28-day U C S ( p s i )
1302
1517

1 1 5 8
1213

1306
1350

1362
1446

1 1 7 1
1109

1 1 3 1
1179

1453
1804

1 1 9 3
1125

1097
1333

934
800

1071
807

693
726

1570

1248

1559

1518
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T a b l e 9 : U n c o n f i n e d Compre s s iv e S t r e n g t h ( U C S ) T e s t Resu l t s

C o l l e c t i o n Date
9 / 1 1 / 9 6
9 / 1 1 / 9 6
9 / 1 1 / 9 6
9 / 1 1 / 9 6
9/1 1 /96
9 / 1 1 / 9 6
9 / 1 1 / 9 6
9 / 1 1 / 9 6
9 / 1 1 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 3 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 8 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 1 9 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 1 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6
9 / 2 3 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i)

863
782

818
725

669
649

881
844

1080
986

897
770

1208
1110

649
881

810
769

696
777

838
906

838
1635

7-day U C S ( p s i ) 28-day U C S ( p s i )

994
878

1126
890

829
1020

1147
1144

1374
1160

1051
798

1245
1138

1009
1051

771
1088

849
964

1033
971

1604
1289

1178

1096
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T a b l e 9 : U n c o n f i n e d Compre s s iv e S t r e n g t h ( U C S ) T e s t Re su l t s

C o l l e c t i o n Date
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 4 / 9 6
9 / 2 5 / 9 6
9 / 2 5 / 9 6
9 / 2 5 / 9 6
9 / 2 5 / 9 6
9 / 2 5 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 6 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 7 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 2 8 / 9 6
9 / 3 0 / 9 6
9/30/96
9 / 3 0 / 9 6
9 / 3 0 / 9 6
9 / 3 0 / 9 6
9 / 3 0 / 9 6
9 / 3 0 / 9 6
9 / 3 0 / 9 6
9 / 3 0 / 9 6
1 0 / 1 / 9 6
1 0 / 1 / 9 6
1 0 / 1 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS ( p s i )

1152
1036

847
837

1234
1012

894
953

1305
1486

922
908

790
686

932
840

969
854

706
751

1420
1709

855
1 1 1 9

7-day U C S ( p s i ) 28-day U C S ( p s i )

1465
1231

1003
952

1657
1436

1087
1170

1806
1759

943
1079

927
959

1297
959

1025
1038

815
754

1855
1945

1415

1486

1026

2413
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T a b l e 9 : U n c o n f i n e d C o m p r e s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 0 / 1 / 9 6
1 0 / 1 / 9 6
1 0 / 1 / 9 6
1 0 / 1 / 9 6
1 0 / 1 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 2 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 3 / 9 6
1 0 / 7 / 9 6
1 0 / 7 / 9 6
1 0 / 7 / 9 6
1 0 / 7 / 9 6
1 0 / 7 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 8 / 9 6
1 0 / 9 / 9 6
1 0 / 9 / 9 6
1 0 / 9 / 9 6
1 0 / 9 / 9 6
1 0 / 9 / 9 6

1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 2 7
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 9
F S P 0 2 9
F S P 0 2 9
F S P 0 2 9
F S P 0 2 9
F S P 0 2 9
F S P 0 2 9
F S P 0 2 9
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 1
F S P 0 3 1
F S P 0 3 1
F S P 0 3 1
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS ( p s i )

789
790

829
950

967
1024

921
715

1204
820

1293
1530

1003
950

1303
1123

726
2706

553
736

610
664

1063
1073

7-day U C S ( p s i ) 28-day U C S ( p s i )
1478

956
1009

1010
1210

1247
1439

753
702

1371
1166

1895
641

1202
1 1 1 9

1483
1215

714
880

892
839

867
743

1548

1981

1074
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T a b l e 9 : U n c o n f m e d C o m p r e s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i) 7-day UCS (ps i) 28-day UCS (ps i)

905
957

856
886

870
852

721
708

1752
1429

761
740

1511
1700

1330
1370

764
858

796
856

625
549

1187
1262

1 1 3 1
1 1 8 8

1055
868

1061
1089

887
773

1526
1874

827
818

1788
2030

1216
931

789
990

694
679***

1689

1197

2497

2030
1529

875
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T a b l e 9 : U n c o n f m e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 6 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 3 0 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day U C S ( p s i ) 7-day U C S ( p s i ) 28-day U C S ( p s i )

1580
1669

701
735

713
750

790
832

775
644

758
719

757
724

708
1036

963
993

922
1035

703
650

878

1765
1891***

929**924**

842**
931**

968
1069

888
885

938
914

926
938

889
1270

1057
1353

1163
1281

871
903

1052

1566

1076

1567

1 1 5 2
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T a b l e 9 : U n c o n f m e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
10/30/96
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6

1 1 / 1 / 9 6
1 1 / 1 / 9 6
1 1 / 1 / 9 6
1 1 / 1 / 9 6
1 1 / 1 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 2 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 4 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 5 / 9 6
1 1 / 6 / 9 6
1 1 / 6 / 9 6
1 1 / 6 / 9 6
1 1 / 6 / 9 6
1 1 / 6 / 9 6
1 1 / 7 / 9 6
1 1 / 7 / 9 6
1 1 / 7 / 9 6
1 1 / 7 / 9 6
1 1 / 8 / 9 6
1 1 / 8 / 9 6
1 1 / 8 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 1
F S P 0 4 1
F S P 0 4 1
F S P 0 4 1
F S P 0 4 1
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 3
F S P 0 4 3
F S P 0 4 3
F S P 0 4 3
F S P 0 4 3
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS ( p s l )

947

775
798

777
808

800
802

586
738

863
835

662
763

675
727

763
884

657
710

511
522

528
634

7-day U C S ( p s i ) 28-day U C S ( p s i )
1024
1 2 1 9

1 1 1 5
991

1 1 8 8
1033

809
920

886
837

1072
1103

814
995

1050
960

905
929

802
1007

680
621

850

1317

1154

1331

1263
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T a b l e 9 : U n c o n f i n e d C o m p r e s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 1 / 8 / 9 6
1 1 / 8 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6
1 1 / 9 / 9 6

1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 3 / 9 6
1 1 / 1 4 / 9 6
1 1 / 1 4 / 9 6
1 1 / 1 4 / 9 6
1 1 / 1 4 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 5 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 9
F S P 0 4 9
F S P 0 4 9
F S P 0 4 9
F S P 0 4 9
F S P 0 4 9
F S P 0 4 9
F S P 0 4 9
F S P 0 5 0

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day U C S ( p s i ) 7-day U C S ( p s i ) | 28-day U C S ( p s i )

909
1038

693
609

593
690

918
870

870
891

766
764

****
690
484

988
1018

1034
877

713
754

746
791

604

869

875
1222

780
833

806
905

1209
1188

1353
1097

895
973

898
1027

966
1076

1167
1 1 5 1

902
1026

995
993

1225

1477

1644
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T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 2 / 2 / 9 6
1 2 / 2 / 9 6
1 2 / 2 / 9 6
1 2 / 2 / 9 6
1 2 / 2 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3

Age of S o i l - C e m e n t Tes t C y l i n d e r
3-day UCS (ps i)

652

788
687

713
727

808
738

639
866

730
810

779
932

624
739

607
554

483
502

583
577

510
567

7-day U C S ( p s i )
791
878

951
973

861
925

978
1179

1259
1160

924
1104

1095
983

832
1001

720
836

652
662

705
620

674
722

28-day U C S ( p s i )

1266

1489

964
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T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6

1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 4 / 9 6
1 2 / 1 4 / 9 6
1 2 / 1 4 / 9 6

F e e d s t o c k P i l e
N u m b e r
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 4
F S P 0 5 4
F S P 0 5 4
F S P 0 5 4
F S P 0 5 4
F S P 0 5 4
F S P 0 5 4
F S P 0 5 4
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 6
F S P 0 5 6
F S P 0 5 6
F S P 0 5 6
F S P 0 5 6
F S P 0 5 6
F S P 0 5 6

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i)

586
617

593
545

605
532

761
687

698
656

837
922

1075
1084

720
913

942
1012

888
770

959
882

650
765

7-day U C S ( p s i ) 28-day U C S ( p s i )

793
789

724
617

727
761

874
1010

917
883

970
1174

1080
997

1011
1051

1338
1233

930
1023

1153
1 1 5 2

935

1013

1359

1352
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T a b l e 9 : U n c o n f i n e d Compre s s i v e S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n D a t e
1 2 / 1 4 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
1 2 / 1 6 / 9 6
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
5 / 2 1 / 9 7
5 / 2 3 / 9 7
5 / 1 6 / 9 7
5 / 1 9 / 9 7
5 / 2 0 / 9 7
5 / 2 7 / 9 7
5 / 2 8 / 9 7
6 / 3 / 9 7
6 /4 /97
6 / 5 / 9 7
6 / 5 / 9 7
6 / 6 / 9 7

6 / 1 7 / 9 7
6 / 1 8 / 9 7
6 / 1 9 / 9 7
6 / 2 0 / 9 7
6 / 2 0 / 9 7
6 / 2 4 / 9 7
6 / 3 0 / 9 7
6 / 3 0 / 9 7
7 / 1 / 9 7
7 / 1 / 9 7
7 / 2 / 9 7
7 / 3 / 9 7
7 / 3 / 9 7mm
111191

F e e d s t o c k P i l e
N u m b e r
F S P 0 5 6
F S P 0 5 7
F S P 0 5 7
F S P 0 5 7
F S P 0 5 7
F S P 0 5 7
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 8
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9

60
62
61
61
62
62
62
63
63
63
64
64
64
66
66
67
67
68

69B
69B
69B
70
70
70
71
71
72

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i)

519
663

455
419

529
534

642
683

570
638

484.1, 568.7
884.0, 876.0, 876.0, 894.0
851.8, 777.8,
432.0, 433.0
657.0, 723.0
978.8, 1379.0, 570.8, 530.4
686.3, 729.4, 1042.6, 803.5
843.0, 887.0, 1264.0, 1416.0
840.7, 798.7, 985.8, 984.2
919.0, 911.6
589.4, 657.7
802.4, 812.6, 1379.3, 1186.3
752.8, 676.1
1009.5, 933.7, 735.4, 784.5
838.6, 835.2
507.1, 632.9
892.5, 800.3
822.4, 796.7, 838.1, 863.8
915.1, 949.7
1788.0, 1572.1, 730.7, 751.4
949.4, 911.3
998.4, 996.0, 798.9, 737.2
1129.3,1191.0
1100.2, 813.8
1824.3, 1818.8
915.8, 947.7

7-day U C S ( p s i )
882

838
822

658
565

785
665

857
846

799
847

870.4, 976.3
762.3, 869.0, 719.0, 769.0
781.1, 781.0
2613.0, 2693.0
1246.0, 1107.0
2096.8, 1562.9,573.9, 673.8
879.9, 974.2, 716.6, 1270.4

28-day U C S ( p s i )

1541

905

894.7
1165.7
935.2

1344.6, 805.4
1022.0, 1016.6, 1661 .9 , 1596.8
956.3, 1037.8, 1127.4, 1125.5
940.8, 971.5
708.4, 843.7
702.8, 840.6, 1182.7, 1505.5
934.3, 1090.7
1138.0, 1026.8, 830.2, 736.6
893.7, 921.8
771.1, 753.4
897.5, 942.9
943.1, 985.8, 879.1, 989.0
1096.4, 1108.5
1867.0, 1842.8
834.5, 936.9
1128.4, 946.9
1 0 1 1 . 1 , 1049.6, 893.0, 847.1
983.5, 1023.0
922.5, 722.1
2442.9, 2239.0
1071.0, 1539.8

1115.3

1212.4
1584.3

948.7
1146.5
1760.5

1 1 9 1 . 6

1372.6
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T a b l e 9 : U n c o n f m e d Compre s s ive S t r e n g t h ( U C S ) T e s t R e s u l t s

C o l l e c t i o n Date
7 / 8 / 9 7
7 / 8 / 9 7

7 / 1 0 / 9 7
7 / 1 1 / 9 7
7 / 1 1 / 9 7
7 / 1 4 / 9 7
7 / 2 4 / 9 7
7 / 2 4 / 9 7
7 / 2 5 / 9 7
7 / 3 1 / 9 7

8 / 8 / 9 7
8 / 8 / 9 7

8 / 1 1 / 9 7
8 / 1 3 / 9 7
8 / 1 3 / 9 7
8 / 1 5 / 9 7
8 / 1 8 / 9 7
8 / 2 1 / 9 7
8 / 2 1 / 9 7
8 / 2 2 / 9 7
8 / 2 5 / 9 7
8 / 2 6 / 9 7
8 / 2 8 / 9 7
8 / 2 9 / 9 7
9 / 2 / 9 7
9 / 3 / 9 7
9 / 4 / 9 7
9/4/97
9 / 5 / 9 7

9 / 1 9 / 9 7
9 / 2 2 / 9 7
1 0 / 1 / 9 7

1 0 / 1 4 / 9 7
1 0 / 1 6 / 9 7
9 / 2 4 / 9 7
9 / 2 5 / 9 7
9 / 2 9 / 9 7
9 / 3 0 / 9 7

1 0 / 1 6 / 9 7
1 0 / 1 7 / 9 7
1 0 / 2 2 / 9 7
1 0 / 2 4 / 9 7
1 0 / 2 9 / 9 7
1 0 / 3 0 / 9 7
1 0 / 3 0 / 9 7
1 0 / 3 1 / 9 7
1 1 / 5 / 9 7
1 1 / 6 / 9 7

1 1 / 1 3 / 9 7

F e e d s t o c k Pi l e
N u m b e r

72
73
74
74
75
75
76
76
76
77
77
78
78
78
79
79
79
79
80
80
81
81
82
82
82
83
83
84
84
85
85
85
85
85
86
86
86
87
87
87
87
87
87
87
88
88
88
88
88

Age o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS ( p s i )

755.3, 762.8
722.1, 621.3
951.7, 957.9, 795.1, 866.6
1284.8, 1540.6
760.3, 687.8

875.8, 814.6, 877.9, 778.5
771.7, 794.5, 916.2, 916.7
841.5, 862.5
741.5, 767.5
520.9, 563.9, 1192.3, 1224.2
494.1, 532.7
1672.4, 1520.8
1551.5, 1316.3, 1173.8, 1223.
500.0, 487.0, 628.3, 591.8
667.5, 705.2
782.9, 695.6
789.3, 783.6, 997.7, 777.4
813.4, 704.6, 1143.4, 1026.1
857.2, 788.4, 882.9, 884.5
930.6, 977.9, 943.7, 944.4
623.7, 512.6, 925.4, 793.2
639.2, 662.9, 744.5, 784.2
809.8, 835.2, 510.6, 524.5
1210.1, 1184.1
678.2, 743.9
804.9, 675.6, 984.9, 1029.2
763.9, 796.9, 1058.7, 933.7
655.9, 715.0
675.1, 594.3, 930.3, 879.7
876.3, 763.3
768.7, 816.5
892.5, 1007.1, 950.2, 881.4
700.2, 706.9, 702.8, 769.2
797.2, 1012.7, 982.6, 955.9
896.3, 961.4, 773.6, 858.4
1056.8, 903.7
868.2, 985.0, 1136.1, 1091.7
834.8, 911.5, 873.6, 964.4
515.0, 553.3
729.4, 823.2
764.0, 778.4
961.4, 968.5
719.7, 762.4
1618.1, 1592.6
1196.4, 1135.3
1771.8, 2201.3

7-day U C S ( p s i )
1107.0, 913.3
981.1, 870.3
1 1 3 9 . 1 , 1 1 3 1 . 5 , 759.3, 913.0
1547.0, 1444.2
810.2, 867.0
818.4, 842.3
739.3, 722.2, 728.0, 726.0
722.7, 744.5, 649.0. 752.6
840.3, 869.9, 763.2. 762.3

28-day U C S ( p s i )

1440.6
775.5, 716.0

1148.9
1026.8, 1029.2, 1059.3, 1110.3
801.1, 886.4
722.7, 815.9
804.4, 854.3, 1376.6, 1489.0
859.3, 670.4
2036.2, 1875.7
1768.9, 1734.1, 1356.4, 1266.6
737.1, 785.2, 804.2, 861.4
837.0, 835.6
746.5, 863.8
846.3, 951.8, 1201.1, 1066.6
1089.6, 1096.1, 1472.0, 1274.5
944.4, 908.9, 1170.7, 1118 .8
840.0, 812.6, 794.0, 862.3
577.2, 551.4, 624.2, 784.5
764.0, 742.7, 917.7, 988.1
1196.5, 1240.8, 770.1, 849.8
1438.8, 1397.0
884.3, 896.9
830.3, 877.3, 1 1 5 5 . 1 , 1095.2
649.4, 782.4, 994.5, 787.3
886.8, 1039.6
769.8, 838.5, 1087.6, 1 1 6 9 . 8
879.6, 797.5
949.4, 996.0
834.4, 903.3, 887.6, 1026.8
715.4, 711.6 , 842.4, 792.9
991.3, 1041.0, 1170.1, 954.1
981.1, 1045.6, 828.1, 942.5
1332.0, 1061.5
1016.6, 1033.9, 1239.5, 1334.6
1012.7, 1035.5 , 1101.7, 1009.5
817.7, 772.9
882.2, 841.3
919.6, 970.8
1340.2, 1250.2
922.9, 1081.0
1494.9, H64.2
1157.4, 1212 .1
2248.8, 2359.0

1169.8
2221.9
1134.9
988.9
1184.1

1137.6

796
1061.7

994.5
1152.7
1383.4
948.7

1324.4
1471.2

1634
1268.3
1119.4
1173.9

1310
1620
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T a b l e 9: U n c o n f m e d Compre s s ive S t r e n g t h (UCS) Tes t Result s

C o l l e c t i o n Date
N o t e s :

F e e d s t o c k P i l e
N u m b e r

A g e o f S o i l - C e m e n t T e s t C y l i n d e r
3-day UCS (ps i) | 7-day UCS (ps i) | 28-day U C S ( p s i )

1 1psi = p o u n d s per square inch
* S o i l - c e m e n t test c y l i n d e r was broken in 5-days
** S o i l - c e m e n t test c y l i n d e r was broken in 6-days
*** S o i l - c e m e n t test c y l i n d e r was broken in 8-days
****Less than one-hour of p r o d u c t i o n , p u g m i l l down be fore samples obtained

P a g e l 9 o f l 9



T a b l e 1 0 : S u m m a r y o f S / S M a t e r i a l C y l i n d e r L c a c h a b i l i t y T e s t R e s u l t s

S a m p l e I D
A c c e p t a n c e C r i t e r i a

F S P 0 0 1 - P R E - 1
F S P 0 0 1 - P R E - 1
F S P 0 0 2 - P R E - 1
F S P 0 0 9 - P R E - 2
F S P 0 1 5 - P R E - 1
F S P 0 1 5 - P R E - 2
F S P 0 2 0 - P R E - 1
F S P 0 1 4 - P R E - 2
F S P 0 2 7 - P R E 1
F S P 0 3 5 - P R E - 2
FSP040-PRE-1
F S P 0 4 7 - P R E - 2
F S P 0 5 3 - P R E - I

60
66
74
79
84
85

D a t e C o l l e c t e d
-

7 / 1 1 / 9 6
7 / 1 1 / 9 6 ( 4 )

7 / 2 7 / 9 6
8 / 1 9 / 9 6
8 / 2 2 / 9 6
8 / 2 2 / 9 6
9 / 1 8 / 9 6
9 / 2 1 / 9 6
1 0 / 1 / 9 6

1 0 / 1 5 / 9 6
10/30/96
1 1 / 1 2 / 9 6
1 2 / 7 / 9 6
5 / 2 1 / 9 7
6 / 2 0 / 9 7
7 / 1 4 / 9 7
8 / 1 5 / 9 7
9 / 5 / 9 7

1 0 / 1 4 / 9 7

P r o d u c t i o n Days
Covered 1 "

-
7 / 1 / 9 6 t o 7 / 2 4 / 9 6
7 / 1 / 9 6 t o 7 / 2 4 / 9 6
7 / 2 5 / 9 6 t o 8 / 8 / 9 6
8 / 9 / 9 6 t o 8 / 2 1 / 9 6

8 / 2 2 / 9 6 t o 9 / 1 3 / 9 6
8 / 2 2 / 9 6 t o 9 / 1 3 / 9 6
9/1 8/96 t o 9 / 3 0 / 9 6
9/1 8/96 to 9 / 3 0 / 9 6

1 0 / 1 / 9 6 t o 1 0 / 1 4 / 9 6
1 0 / 1 5 / 9 6 to 1 0 / 2 8 / 9 6
10/30/96 to 1 1 / 1 1/96

1 1 / 1 2 / 9 6 to 1 2 / 6 / 9 6
1 2 / 7 / 9 6 to 1/2 1 / 9 7
5 / 1 5 / 9 7 t o 6 / 4 / 9 7

6 / 5 / 9 7 t o 7 / 2 / 9 7
7 / 3 / 9 7 t o 8 / 8 / 9 7

8 / 1 1 / 9 7 t o 8 / 2 9 / 9 7
9 / 2 / 9 7 t o 9 / 3 0 / 9 7

1 0 / l / 9 7 l o 1 1 / 5 / 9 7

T C L P M e t a l s ( 2 )

A r s e n i c
( m g / l )

5.0
O.05
<1.0
<1.0
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

Lead
( i n g / 1 )

5.0
<0.05
<1.0
<1.0
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

S e l e n i u m
( m g / l )

1.0
<0.05
<1.0
<1.0
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

R a d i o n u c l i d e s ' 3 '
U r a n i u m

( m g / l )
0.44

0.005
<0.005
<0.005
<0.005
<0.005
O.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

R:idinm-226
( p C i / l )

5.0
1 3 . 0 + / - 4 . 2
3.4+/- 1.8
2.9 +/- 1.7
4.1 +/-2.0

-0.8 +/- 1.2( 5 )

1.9+/-0.9
2.2 +/- 0.8
1.5+/-0.7
2 . 9 + / - 1 . 1
2.3 +/- 2.2
3.6+/-1.2
0.6 +/- 0.4
3.7+/-1.2
3.3+/-0.0
3 . 6 + / - 1 . 2
3 . 2 + / - 1 .1
1 . 9 + / - 0 . 8
3 . S + / - 1 .3
2.3 +/- 0.8

T h o r i u m - 2 3 0
( p C I / l )

60.0
1 . 1 + / - 0 . 7
0.4 +/- 0.2
0.3 +/- 0.2
0.3 +/- 0.2
0.2 +/- 0.2
0.1+/-0.1
0.2+/-0.1

- 0 . 1 + / - 0 . 1 ( 5 )

0.3 +/- 0.2
-0.1+/-0.2 ( 5 )

0.0+/-0.1
0.0 +/- 0.2
0.1+/-0.2
0.2 +/- 0.2
0.0 +/- 0.2
0.0 +/- 0.3
0.0+/-0 .1
0.3 +/- 0.2
0.7 +/- 0.4

( 1 )
( 2 )
( 3 )

10 p r o d u c t i o n d a y s (ver su s 10 c a l e n d a r d a y s ) arc covered
Accep tanc e C r i t e r i a based on RCRA maximum concentrations (40 CFR 261.24), A n a l y t i c a l M e t h o d s 1 3 1 1 and 6010
A c c e p t a n c e C r i t e r i a based on g r o u n d w a t e r ARAR's f r o m T a b l e 3 o f Record o f Deci s ion ( U r a n i u m shown as 30 pCi/ l ; whi ch i s e q u i v a l e n t t o 0.44 m g / l ) )
U r a n i u m - EPA M e t h o d 908.1
Radium-226 - EPA M e t h o d 903.1
T h o r i u m - U S A E C M e t h o d

Rctc s t
Below l a b o r a t o r y d e t e c t i o n l e v e l s , r e p o r t e d a s n e g a t i v e va lue

< means l e s s t h a n t h e r e p o r t e d d e t e c t i o n l i m i t
A S I



T a b l e 11: C o n s t r u c t i o n Q u a l i t y Contro l o f S o l i d i f i e d / S t a b i l i z e d Material by S a n d Cone Density T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

9A-0001
9A-0002
9A-0003
9A-0004
9A-0005
9A-0006
9A-0007
9A-0008
9A-0009
9A-0010
9A-0011
9A-0012
9A-0013
9A-0014
9A-0015
9A-0016
9 A - 0 0 1 7
9 A - 0 0 1 8
9 A - 0 0 1 9
9A-0020
9A-0021
9A-0022
9A-0023
9A-0024
9A-0025
9A-0026
9A-0027
9A-0028
9A-0029
9A-0030
9A-003 1 j
9A-0032
9A-0033
9A-0034

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 1
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 4
F S P 0 0 4
F S P 0 0 4
FSP004
F S P 0 0 4
F S P 0 0 4
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 3
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 2
F S P 0 0 5
F S P 0 0 5

Date
0 7 / 0 1 / 9 6
0 7 / 0 1 / 9 6
07/09/96
0 7 / 1 0 / 9 6
0 7 / 1 0 / 9 6
0 7 / 1 1 / 9 6
0 7 / 1 1 / 9 6
0 7 / 1 6 / 9 6
0 7 / 1 7 / 9 6
07/17/96
0 7 / 1 7 / 9 6
0 7 / 1 8 / 9 6
0 7 / 1 8 / 9 6
07/19/96
0 7 / 2 2 / 9 6
0 7 / 2 2 / 9 6
0 7 / 2 2 / 9 6
0 7 / 2 3 / 9 6
0 7 / 2 3 / 9 6
0 7 / 2 3 / 9 6
0 7 / 2 3 / 9 6
0 7 / 2 4 / 9 6
0 7 / 2 4 / 9 6
0 7 / 2 4 / 9 6
07/24/96
0 7 / 2 5 / 9 6
0 7 / 2 5 / 9 6
0 7 / 2 5 / 9 6
0 7 / 2 5 / 9 6
0 7 / 2 6 / 9 6
0 7 / 2 6 / 9 6
0 7 / 2 7 / 9 6
0 7 / 2 7 / 9 6
0 7 / 2 7 / 9 6

Row
Rl
R2
Rl
R2
Rl
R3
R2
R3
R2
R3
R3
Rl
Rl
R2
Rl
R2
R2
R2
Rl
R2
R3
R4
R3
R3
R3
R2
Rl
R4
R3
R4
R4
R4
R4
R3

Col
C2
C3
C5
C6

C I O
C8

C l l
C l l
C I O
C l l
C 1 2
C 1 2
C12
C l l
C l l
C 1 2
C I O
C7

C l l
C8
C9

C l l
C8
C6
C8
C8

C l l
C l l
C I O
C 1 2
C9
C7

C 1 2
C8

L i f t
N o .

L I
L I
L I
L I
L I
L I
L2

N A
N A
N A
N A
N A
N A
NA
L7
L6

N A
L6
L8
L8
L I
L2
L4
L4
L6
L7
L9
L3
L4
L I

L 2 / L 3
L4
L5
L7

T o t a l
D e n s i t y

( I b / f t 3 ) '
140.2
131.5
135.0
134.3
135.5
138.4
135.9
146.5
139.7
141.1
145.2
131.6
132.3
133.7
136.1
132.2
133.3
142.4
143.8
143.3
145.1
144.4
134.3
1 3 1 . 9
135.7
142.0
130.6
133.9
128.4
140.7
135.0
128.7
138.2
129.0

M o i s t u r e
C o n t e n t

(%)
17

12.6
18.6
18.2
15.3

19
15.8
15.1
13.1
13.6
13.2
14

13.7
15.5

17
11.3
11.9
12.8
12.2
13.3
12.9
14.3
13.6
14.3
14.1
13.9
1 1 . 9
13.2
15.9
14.6
12.5

14
13.4
13.1

Dry
D e n s i t y

( I b / f t 3 )
119.8
116.8
113.8
113.6
117.5
116.3
117.4
127.3
123.5
124.2
128.3
115.4
116.4
115.8
116.3
118.8
1 1 9 . 1
126.2
128.2
126.5
128.5
126.3
118 .2
115 .4
118.9
124.7
116.7
118.3
110.8
122.8

120
112.9
121.9
114.1

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
F S P 0 1 / 7 - 1 - 9 6 / 1 0 3 5
FSPO 1/7- 1 - 9 6 / 1 900
F S P 0 1 / 7 - 9 - 9 6 / 1 3 1 0

F S P 0 1 / 7 - 1 0 - 9 6 / 1 0 3 0
FSPO 1/7- 10-96/1 5 20
FSPO 1 / 7 - 11 -96/1 025
F S P 0 1 / 7 - 1 1-96/1500
F S P 0 3 / 7 - 1 6 - 9 6 / 1 4 4 7
F S P 0 3 / 7 - 1 7 - 9 6 / 1 1 3 5
F S P 0 3 / 7 - 1 7 - 9 6 / 1 4 5 5
F S P 0 4 / 7 - 1 7 - 9 6 / 1 6 4 0
F S P 0 4 / 7 - 18-96/1 700
F S P 0 4 / 7 - 1 8-96/1 810
FSP04/7-19-96/0935
F S P 0 4 / 7 - 2 2 - 9 6 / 0 9 5 5
F S P 0 4 / 7 - 2 2 - 9 6 / 1 1 5 5
F S P 0 4 / 7 - 2 2 - 9 6 / 1 6 2 0

F S P 0 0 3 - 7 / 1 1 / 9 6 - 0 7 1 5
F S P 0 0 3 - 7 / 1 1 /96-07 1 5
F S P 0 0 3 - 7 / 1 1/96-07 15
F S P 0 0 3 - 7 / 11/96-07 15
F S P 0 3 / 7 - 1 1-96/07 1 5
F S P 0 3 / 7 - 1 1-96/07 1 5
F S P 0 3 / 7 - 1 1-96/07 1 5

FSP002-SPT- 1-7/22- 1300
F S P 0 0 2 - S P T - 1-7/22- 1300
F S P 0 0 2 - S P T - 1-7/22- 1300
F S P 0 0 2 - S P T - 1-7/22- 1300
F S P 0 0 2 - S P T - 1-7/22- 1300
F S P 0 0 2 - S P T - 1-7/22- 1300
F S P 0 0 2 - S P T - 1 - 7 / 2 2 - 1 3 0 0
F S P 0 0 2 - S P T - 1-7/22- 1300
F S P 0 0 5 - S P T - 1 - 7 / 2 5 - 1 4 1 5
F S P 0 0 5 - S P T - 1 - 7 / 2 5 - 1 4 1 5

M a x i m u m
Dry

D e n s i t y
( I b / f t 1 )

124
124
124
124
124
124
124
131
131
131

133.9
133.9
133.9
133.9
131.5
131 .5

131
1 3 1
131
1 3 1
131
1 3 1
1 3 1
131

127.8
127.8
127.8
127.8
127.8
127.8
127.8
127.8
124.8
124.8

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
12
12
12
12
12
12
12

7.5
7.5
7.5
8.5
8.5
8.5
8.5
6.5
6.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
9.8
9.8
9.8
9.8
9.8
9.8
9.8
9.8

11
11

Percent
M o d i f i e d
Proc tor *

96.6%
94.2%
91.8%
91.6%
94.8%
93.8%
94.7%
97.2%
94.3%
94.8%
95.8%
86.2%
86.9%
86.5%
88.4%
90.3%
90.9%
96.3%
97.9%
96.6%
98.1%
96.4%
90.2%
88.1%
93.0%
97.6%
91.3%
92.6%
86.7%
96.1%
93.9%
88.3%
97.7%
91.4%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

5
0.6
6.6
6.2
3.3
7

3.8
7.6
5.6
6.1
4.7
5.5
5.2
8.5
10.5
4.8
4.4
5.3
4.7
5.8
5.4
6.8
6.1
6.8
4.3
4.1
2.1
3.4
6.1
4.8
2.7
4.2
2.4
2.1

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass— * —

4

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Puss
Pass
Pass
Pass
Pass

4

Pass
Pass

4

Pass
Pass
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T a b l e 11: C o n s t r u c t i o n Q u a l i t y Contro l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l by S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n c l c o n e T e s t
N o .

9A-0035
9A-0036
9A-0037
9A-0038
9A-0039
9A-0040
9A-0041
9A-0042
9A-0043
9A-0044
9A-0045
9A-0046
9A-0047
9A-0048
9A-0049
9A-0050
9 A - 0 0 5 I
9A-0052
9A-0053
9A-0054
9A-0055
9A-0056
9A-0057
9A-0058
9A-0059
9A-0060
9A-0061
9A-0062
9A-0063
9A-0064
9A-0065
9A-0066
9A-0068
9A-0069

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P 0 0 5
F S P - 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 6
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 7
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 8
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 0 9
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 0
F S P 0 1 1

Date
0 7 / 3 0 / 9 6
0 8 / 0 1 / 9 6
0 8 / 0 2 / 9 6
08/02/96
0 8 / 0 2 / 9 6
0 8 / 0 2 / 9 6
0 8 / 0 5 / 9 6
08/05/96
08/05/96
08/05/96
08/06/96
08/06/96
08/06/96
08/06/96
0 8 / 0 7 / 9 6
0 8 / 0 7 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 8 / 9 6
0 8 / 0 9 / 9 6
0 8 / 0 9 / 9 6
0 8 / 1 0 / 9 6
0 8 / 1 0 / 9 6
0 8 / 1 0 / 9 6
0 8 / 1 0 / 9 6
0 8 / 1 0 / 9 6
0 8 / 1 2 / 9 6
0 8 / 1 2 / 9 6
0 8 / 1 3 / 9 6
0 8 / 1 3 / 9 6
0 8 / 1 3 / 9 6
0 8 / 1 3 / 9 6

Row
R5
R4
R4
R2
R2
R5
R5
R5
R5
R4
R6
R6
R5
R5
R5
R3
R2
R2
R4
R2
R4
R3
R2
Rl
R3
R2
R2
R2
R3
R4
R4
R2
R2
R2

C o l
C l l
C2
C5
C2
C3

C l l
C2
C8

C I O
C l l
C 1 2
C6
C2

C I O
C l l
C3
C3
C3
C6
C5
C4

C 1 2
C2

C 1 2
C I O
C7

C l l
C l l
C4

C I O
C l l
C9
C5
C4

L i f t
N o .

L I
N A
L2
L4
L6
L2
L3
L4
L5
L6
L2
L2
L2
L4
L6
L6
L7

N A
N A
N A
N A
L7

N A
L8
L8
L8
L9
L9
L8
L9

L 1 0
L 1 0
L 1 0
L 1 0

T o t a l
Dens i ty

( I b / f t 3 ) '
139.6
140.2
136.9
141.6
132.8
134.0
135.2
134.9
128.5
127.2
132.1
127.9
131.1
137.9
146.9
145.3
146.7
132.5
131.7
134.5
132.4
137.0
138.2
147.3
144.3
143.9
146.5
1 3 1 . 8
137.8
137.3
143.4
140.2
133.1
143.6

Moisture
C o n t e n t

(%)
15.4
13.8
15.5
14.6
13.3
13.2
15.4
15.3
14.8
14.1
15.9
16.5
13.8

14
16.1
14.2
15.8
14.8
15.8
14.8
14.9
12.1
13.4
16.1

15
13.3
15.3
14.2

17
14.2
14.6
14.7
13.6
14.6

Dry
D e n s i t y

( l b / f t 3 )
121

123.2
118.5
123.6
117.2
118.4
117.2

117
111.9
111.5

114
109.8
115.2

121
126.5
127.2
126.7
115.4
113.7
117.2
1 1 5 . 2
122.2
121.9
126.9
125.5

127
127.1
115.4
117.8
120.2
125.1
122.2
117.2
125.3

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
F S P 0 0 5 - S P T - 1 - 7 / 2 5 - 1 4 1 5
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 230
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 230
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 2 3 0
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 2 3 0
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 2 3 0
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 2 3 0
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 230
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 230
FSP006-SPT-4-7/30- 1 230
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 230
F S P 0 0 6 - S P T - 4 - 7 / 3 0 - 1 2 3 0
F S P 0 0 7 - S P T - 1 - 7 / 3 1 - 1 4 0 0
F S P 0 0 7 - S P T - 2 - 8 / 6 - 1 3 0 0
F S P 0 0 7 - S P T - 2 - 8 / 6 - 1 3 0 0
F S P 0 0 7 - S P T - 2 - 8 / 6 - 1 3 0 0
F S P 0 0 8 - S P T - -8/7-0855
F S P 0 0 8 - S P T - -8/7-0855
F S P 0 0 8 - S P T - -8/7-0855
F S P 0 0 8 - S P T - -8/7-0855
F S P 0 0 8 - S P T - -8/7-0855
F S P 0 0 9 - S P T - -8/8-1435
F S P 0 0 9 - S P T - - 8 / 8 - 1 4 3 5
F S P 0 0 9 - S P T - 1 - 8 / 8 - 1435
F S P 0 0 9 - S P T - 1 - 8 / 8 - 1435
F S P 0 0 9 - S P T - 1 - 8 / 8 - 1435
F S P 0 1 0 - S P T - 1 - 8 / 9 - 1 6 3 0
F S P 0 1 0 - S P T - 1 - 8 / 9 - 1630
F S P 0 1 0 - S P T - 1 -8/9-1 6 3 0
F S P 0 1 0 - S P T - 1 - 8 / 9 - 1 6 3 0
F S P 0 1 0 - S P T - 1 - 8 / 9 - 1 6 3 0
F S P 0 1 0 - S P T - 1 - 8 / 9 - 1 6 3 0
F S P 0 1 0 - S P T - 1 - 8 / 9 - 1 6 3 0

F S P 0 1 1 - S P T - 1 - 8 / 1 2 - 1 4 0 0

M a x i m u m
Dry

D e n s i t y
( l b / f t 3 )
124.8
121.6
121.6
121.6
121.6
121.6
121.6
121.6
121.6
121.6
121.6
121.6
123.5
123.6
123.6
123.6
122.9
122.9
122.9
122.9
122.9

126
126
126
126
126

125.6
125.6
125.6
125.6
125.6
125.6
125.6
123.3

O p t i m u m
Moisture
C o n t e n t

(%)
11

10.1
10.1
10.1
10.
10.
10.
10.
10.
10.
10.
10.
13.3
9.9
9.9
9.9
11.5
1 1 . 5
1 .5
1 .5
1 .5

1

1
1
10
10
10
10
10
10
10

11.5

Percent
M o d i f i e d
Proc tor 2

97.0%
101.3%
97.5%
101.6%
96.4%
97.4%
96.4%
96.2%
92.0%
91.7%

L 93.8%
90.3%
93.3%
97.9%
102.3%
102.9%
103.1%
93.9%
92.5%
95.4%
93.7%
97.0%
96.7%
100.7%
99.6%
100.8%
101.2%
91.9%
93.8%
95.7%
99.6%
97.3%
93.3%
101.6%

M o n o l i t h Data
M o i s t u r e
Content

V a r i a n c e
(%) 3

4.4
3.7
5.4
4.5
3.2
3.1
5.3
5.2
4.7
4

5.8
6.4
0.5
4.1
6.2
4.3
4.3
3.3
4.3
3.3
3.4
1.1
2.4
5.1
4

2.3
5.3
4.2
7

4.2
4.6
4.7
3.6
3.1

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass4

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y C o n t r o l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l b y S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

9A-0070
9A-0071
9A-0072
9A-0073
9A-0074
9A-0075
9A-0076
9A-0077
9A-0078
9A-0079
9A-0080
9A-0081
9A-0082
9A-0083
9A-0084
9A-0085
9A-0086
9A-0087
9A-0088
9A-0089
9A-0090
9A-0091
9A-0092
9A-0093
9A-0094
9A-0095
9A-0096
9A-0097
9A-0098
9A-0099
9A-0100
9 A - 0 1 0 1
9 A - 0 1 0 2
9A-0103

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P 0 1 1
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 2
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 3
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P O I 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 4
F S P 0 1 5
F S P 0 1 5
F S P O I 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 5
F S P O I 5
F S P 0 1 5
F S P 0 1 5
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6

Date
0 8 / 1 4 / 9 6
0 8 / 1 4 / 9 6
0 8 / 1 6 / 9 6
0 8 / 1 6 / 9 6
0 8 / 1 7 / 9 6
0 8 / 1 7 / 9 6
0 8 / 1 7 / 9 6
0 8 / 1 7 / 9 6
0 8 / 1 9 / 9 6
0 8 / 1 9 / 9 6
0 8 / 1 9 / 9 6
0 8 / 1 9 / 9 6
08/20/96
0 8 / 2 0 / 9 6
08/20/96
0 8 / 2 0 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 1 / 9 6
0 8 / 2 2 / 9 6
0 8 / 2 2 / 9 6
0 8 / 2 2 / 9 6
0 8 / 2 2 / 9 6
0 8 / 2 3 / 9 6
0 8 / 2 3 / 9 6
0 8 / 2 3 / 9 6
0 8 / 2 3 / 9 6
0 8 / 2 6 / 9 6
0 8 / 2 6 / 9 6
0 8 / 2 7 / 9 6
0 8 / 2 7 / 9 6

Row
Rl
R3
R2
R2
R3
R3
R3
R3
R4
R3
R6
R6
R6
R6
R5
R5
R5
R5
R5
R5
R5
R4
R5
R5
R4
R3
R3
R4
R3
R3
R7
R7
R6
R6

Col
C 1 2
C7
C6

C 1 2
C6

C 1 2
C6
C3

C 1 2
C5

C 1 2
C3

C 1 2
C I O
C3
C6
C3

C 1 2
C3
C8

C l l
C7

C 1 2
C7
C6

C I O
C l l
C5

C I O
C9
C6
C7

C I O
C 1 3

L i f t
N o .
L l l
L 1 0
L l l
L 1 2
N A
N A
N A
N A
N A
N A
L4
L2

N A
N A
L5
L6
L6
L7
L6
L7
L8
L8
L9
L9

L l l
L 1 2
L 1 3
L 1 3
L 1 4
L 1 5

L2
L I
L4
L5

T o t a l
D e n s i t y

( l b / f t 3 ) '
138.7
139.5
139.7
145.9
135.3
139.5
140.1
142.0
138.4
134.3
147.1
140.4
134.5
129.4
128.4
125.4
129.5
131.4
1 3 1 . 3
131.3
124.5
129.8
134.2
133.2
136.8
134.5
135.3
134.7
140.7
130.0
136.0
135.0
143.5
138.2

M o i s t u r e
C o n t e n t

(%)
15.2
13.8
12.6
11.8
12.9
15.2
15.7
15.7
14.2
14.2

15
15.4
14.5
14.1
14.6
12.4

15
14.8
14.3
14.2
13.4
14.3

12
14.2
14.7
13.7
14.3
14.6
14.8
13.8
14.5
16.1
17.4
17.7

Dry
D e n s i t y

( l b / f t 3 )
120.4
122.6
124.1
130.5
119.8
121.1
121.1
122.7
121.2
117.6
127.9
121.7
117.5
113.4
112

111.6
112.6
114.5
114.9

1 1 5
109.8
113.6
119.8
116.6
119.3
118.3
118.4
117.5
122.6
114.2
118.8
116.3
122.2
117.4

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
F S P 0 1 1 - S P T - 0 1 - 8 / 1 2 - 1 4 0 0
F S P 0 1 2 - S P T - 1 - 8 / 1 3 - 1 6 5 0
F S P 0 1 2 - S P T - 1 - 8 / 1 3 - 1 6 5 0
F S P 0 1 2 - S P T - - 8 / 1 3 - 1 6 5 0
F S P 0 1 2 - S P T - - 8 / 1 3 - 1 6 5 0
F S P 0 1 2 - S P T - - 8 / 1 3 - 1 6 5 0
F S P 0 1 3 - S P T - - 8 / 1 5 - 1 5 1 5
F S P 0 1 3 - S P T - - 8 / 1 5 - 1 5 1 5
F S P 0 1 3 - S P T - 1 - 8 / 1 5 - 1 5 1 5
F S P 0 1 3 - S P T - 1 - 8 / 1 5 - 1 5 1 5
F S P 0 1 3 - S P T - - 8 / 1 5 - 1 5 1 5
F S P 0 1 3 - S P T - - 8 / 1 5 - 1 5 1 5
F S P 0 1 4 - S P T - -8/19-1100
F S P 0 1 4 - S P T - -8/19-1100
F S P 0 1 4 - S P T - -8/19-1100
F S P 0 1 4 - S P T - - 8 / 1 9 - 1 1 0 0
F S P 0 1 4 - S P T - 1 - 8 / 1 9 - 1 1 0 0
F S P 0 1 4 - S P T - 1 - 8 / 1 9 - 1 1 0 0
F S P 0 1 4 - S P T - 1 - 8 / 1 9 - 1 1 0 0
F S P 0 1 4 - S P T - - 8 / 1 9 - 1 1 0 0
F S P 0 1 4 - S P T - - 8 / 1 9 - 1 1 0 0
F S P 0 1 5 - S P T - -8/20-1430
F S P 0 1 5 - S P T - -8/20-1430
F S P 0 1 5 - S P T - -8/20-1430
F S P 0 1 5 - S P T - -8/20-1430
F S P 0 1 5 - S P T - 1 - 8 / 2 0 - 1 4 3 0
F S P 0 1 5 - S P T - 1 - 8 / 2 0 - 1 4 3 0
F S P 0 1 5 - S P T - 1 - 8 / 2 0 - 1 4 3 0
F S P 0 1 5 - S P T - -8/20-1430
F S P 0 1 5 - S P T - -8/20-1430
F S P 0 1 6 - S P T - -8/22-0700
F S P 0 1 6 - S P T - -8/22-0700
F S P 0 1 6 - S P T - -8/22-0700
F S P 0 1 6 - S P T - 1-8/22-0700

M a x i m u m
Dry

Dens i ty
( l b / f t 3 )
123.3
128.3
128.3
128.3
128.3
128.3
126.9
126.9
126.9
126.9
126.9
126.9
127.5
127.5
127.5
127.5
127.5
127.5
127.5
127.5
127.5
126.5
126.5
126.5
126.5
126.5
126.5
126.5
126.5
126.5
122.5
122.5
122.5
122.5

O p t i m u m
M o i s t u r e
Conten t

(%)
11.5
8.6
8.6
8.6
8.6
8.6
10
10
10
10
10
10
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
10
10
10
10
10
10
10
10
10

13.7
13.7
13.7
13.7

Percent
M o d i f i e d
Proc tor 2

97.6%
95.6%
96.7%
101.7%
93.4%
94.4%
95.4%
96.7%
95.5%
92.7%
100.7%
95.9%
92.2%
88.9%
87.8%
87.5%
88.3%
89.8%
90.1%
90.2%
86.1%
89.8%
94.7%
92.2%
94.3%
93.5%
93.6%
92.9%
96.9%
90.3%
97.6%
94.9%
99.8%
95.8%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
( % ) 3

3.7
5.2
4

3.2
4.3
6.6
5.7
5.7
4.2
4.2

5
5.4
4.8
4.4
4.9
2.7
5.3
5.1
4.6
4.5
3.7
4.3
2
2

4.7
3.7
4.3
4.6
4.8
3.8
0.8
2.4
3.7
4

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

5
5
5
^
•*

Pass
Pass

4
5

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y C o n t r o l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l b y S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

9 A - O I 0 4
9A-0105
9A-0106
9A-0107
9A-0108
9A-0110
9A-0109
9 A - 0 1 1 1
9 A - 0 1 1 2
9 A - 0 1 1 3
9 A - 0 1 1 4
9 A - 0 1 1 5
9A-0116
9A-0117
9 A - 0 1 1 8
9 A - 0 1 1 9
9 A - 0 1 2 0
9 A - 0 1 2 1
9 A - 0 1 2 2
9 A - 0 1 2 3
9A-0124
9 A - 0 1 2 5
9 A - 0 1 2 6
9 A - 0 1 2 7
9 A - 0 1 2 8
9 A - 0 1 2 9
9 A - 0 1 3 0
9 A - 0 1 3 1
9 A - 0 1 3 2
9 A - 0 1 3 3
9 A - 0 1 3 4
9 A - 0 1 3 5
9 A - 0 1 3 6
9 A - 0 1 3 7

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P O I 6
F S I ' 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 6
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 7
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8
F S P 0 1 8
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 1 9
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 0
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 1
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2

Date
0 8 / 2 7 / 9 6
0 8 / 2 7 / 9 6
0 8 / 2 7 / 9 6
0 8 / 2 8 / 9 6
0 8 / 2 8 / 9 6
09/07/96
09/07/96
09/09/96
09/09/96
09/09/96
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 0 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 1 / 9 6
0 9 / 1 3 / 9 6
0 9 / 1 3 / 9 6
0 9 / 1 3 / 9 6
0 9 / 1 3 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 8 / 9 6
0 9 / 1 9 / 9 6
0 9 / 1 9 / 9 6
0 9 / 1 9 / 9 6
0 9 / 1 9 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6
0 9 / 2 1 / 9 6

Row
R6
R6
R6
R6
R5
R5
R5
R5
R5
R5
R5
R4
R4
R5
R4
R4
R4
R5
R7
R7
R7
R6
R5
R7
R7
R6
R6
R7
R7
R6
R6
R6
R6
R6

Col
C l l
C8
C8

C l l
C9

C I O
C8

C 1 2
C I O
C8

C13
C I O
C l l
C7
C7

C l l
C 1 2
C7

C 1 3
C I O
C I O
C 1 2
C2
C2
C2

C I 2
C6
C6
C6

C 1 2
C l l
C6

C 1 2
C I O

L i f t
N o .
L7
L7
L7
L8
L9

L 1 0
L 1 0
L l l
L l l
L l l
L 1 2
L 1 2
L 1 3
L 1 3
L14
L 1 5
L 1 6
L 1 5
L2
L3
L3

N A
L I
L2
L2
L6
L6
L6
L6
L8
L9
L9

L 1 0
L 1 0

T o t a l
Dens i ty

( I b / f t 3 ) '
143.2
128.2
128.2
135.3
142.2
140.0
138.3
140.1
137.0
134.0
135.0
133.4
132.3
135.4
137.5
143.0
136.0
131 .7
136.5
130.8
133.6
130.6
133.2
125.0
125.4
136.7
133.6
123.8
1 3 1 . 2
138.6
135.3
132.1
130.8
134.0

M o i s t u r e
C o n t e n t

(%)
18.6
18.2
18.2
18.1
16.9
16.2
17.7
16.0
18.7
15.5
17.4
15.3
17.7
17.7
18.0
17.5
1 5 . 1
13.3
15.7
15.0
13.7
17.2
16.2
1 5 . 1
15.3
17.0
17.5
16.4
15.7
17.3
15.8
17.3
16.6
17.5

Dry
D e n s i t y

( I b / f t 3 )
120.7
108.5
108.5
114.6
121.6
120.5
117.5
120.8
115.4
116.0
115.0
115.7
112.4
115.0
116.5
121.7
118.2
116.2
118.0
113.7
117.5
1 1 1 . 4
114.6
108.6
108.8
1 1 6 . 8
113.7
106.4
113.4
118.2
116.8
112.6
112.2
114.0

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
F S P 0 1 6 - S P T - 1-8/22-0700
F S P 0 1 6 - S P T - -8/26-1645
F S P 0 1 6 - S P T - 1-8/26- 1 6 4 5
FSPO 1 6 - S P T - 1 -8/22-0700
F S P 0 1 6 - S P T - -8/22-0700
FSPO 1 6 - S P T - -8/22-0700
FSPO 1 6-SPT- -8/22-0700
F S P 0 1 7 - S P T - -8/26-1645
F S P 0 1 7 - S P T - -8/26-1645
F S P 0 1 7 - S P T - -8/26-1645
F S P 0 1 7 - S P T - 1 - 8 / 2 6 - 1 6 4 5
F S P 0 1 7 - S P T - 1 - 8 / 2 6 - 1 6 4 5

F S P 0 1 8 - S P T - 1 - 9 / 9 - 1 7 0 0
F S P 0 1 8 - S P T - 1 - 9 / 9 - 1 7 0 0
F S P 0 1 8 - S P T - 1 - 9 / 9 - 1 7 0 0
F S P O 1 8 - S P T - 1-9/9- 1 7 0 0

F S P 0 1 9 - S P T - 1 - 9 / 1 0 - 1 7 1 5
F S P 0 1 9 - S P T - 1 - 9 / 1 0 - 1 7 1 5
F S P 0 1 9 - S P T - 1 - 9 / 1 0 - 1 7 1 5
F S P 0 1 9 - S P T - 1 - 9 / 1 0 - 1 7 1 5
F S P 0 1 9 - S P T - 1 - 9 / 1 0 - 1 7 I 5
FSP020-SPT- 1-9/1 2- 1635
F S P 0 2 0 - S P T - 1 - 9 / 1 2 - 1 6 3 5
F S P 0 2 0 - S P T - 1 - 9 / 1 2 - 1 6 3 5
F S P 0 2 0 - S P T - - 9 / 1 2 - 1 6 3 5
F S P 0 2 0 - S P T - 1 - 9 / 1 2 - 1 6 3 5
F S P 0 2 1 - S P T - -9/14-1400
F S P 0 2 1 - S P T - -9/14-1400
F S P 0 2 1 - S P T - -9/14-1400
F S P 0 2 1 - S P T - -9/14-1400
F S P 0 2 2 - S P T - -9/20-0900
F S P 0 2 2 - S P T - -9/20-0900
F S P 0 2 2 - S P T - -9/20-0900
F S P 0 2 2 - S P T - -9/20-0900

M a x i m u m
Dry

Dens i ty
( I b / f t 1 )

122.5
122.5
122.5
122.5
122.5
122.5
122.5
124.5
124.5
124.5
124.5
124.5
124.0
124.0
124.0
124.0
129.0
129.0
129.0
129.0
129.0
122.4
122.4
122.4
122.4
122.4
122.9
122.9
122.9
122.9
123.0
123.0
123.0
123.0

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.5
13.5
13.5
13.5
13.5
12.8
12.8
12.8
12.8
10.7
10.7
10.7
10.7
10.7
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.0
14.0
14.0
14.0

Percent
M o d i f i e d
Proc t or I

98.5%
88.6%
88.6%
93.6%
99.3%
98.4%
95.9%
97.0%
92.7%
93.2%
92.4%
92.9%
90.6%
92.7%
94.0%
98.1%
91.6%
90.1%
91.5%
88.1%
91.1%
91.0%
93.6%
88.7%
88.9%
95.4%
92.5%
86.6%
92.3%
96.2%
95.0%
91.5%
91.2%
92.7%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
( % ) 3

4.9
4.5
4.5
4.4
3.2
2.5
4.0
2.5
5.2
2.0
3.9
1.8
4.9
4.9
5.2
4.7
4.4
2.6
5.0
4.3
3.0
2.9
1.9
0.8
1.0
2.7
3.2
2.1
1.4
3.0
1.8
3.3
2.6
3.5

N o t e
Pass

4
5

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pas s
Pass
Pass

4

Pass
Pass
Pass4

4

Pass
Pass

4

Pass
Pass
Pass
Pass
Pass
Pass
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T a b l e 11: C o n s t r u c t i o n Q u a l i t y C o n t r o l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l by S a n d Cone Densi ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

9 A - 0 1 3 8
9 A - 0 1 3 9
9A-0140
9 A - 0 1 4 1
9A-0142
9A-0143
9A-0144
9A-0145
9A-0146
9A-0147
9A-0148
9A-0149
9A-0150
9 A - 0 1 5 1
9 A - O I 5 2
9 A - 0 1 5 3
9 A - 0 1 5 4
9 A - 0 1 5 5
9 A - 0 1 5 6
9 A - 0 1 5 7
9 A - 0 1 5 8
9 A - 0 1 5 9
9A-0160
9 A - 0 1 6 1
9 A - 0 1 6 2
9 A - 0 1 6 3
9 A - 0 1 6 4
9 A - 0 1 6 5
9 A - 0 1 6 6
9 A - 0 1 6 7
9 A - 0 1 6 8
9 A - 0 1 6 9
9 A - 0 1 7 0
9 A - 0 1 7 1

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 2
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 3
F S P 0 2 4
F S P 0 2 4
F S P 0 2 4
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 5
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 6
F S P 0 2 7
F S P 0 2 7
F S P 0 2 7
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 8
F S P 0 2 9

Date
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
0 9 / 2 3 / 9 6
09/24/96
09/24/96
0 9 / 2 4 / 9 6
09/24/96
09/24/96
0 9 / 2 5 / 9 6
0 9 / 2 5 / 9 6
0 9 / 2 6 / 9 6
09/26/96
09/26/96
09/27/96
0 9 / 2 7 / 9 6
0 9 / 2 7 / 9 6
0 9 / 2 8 / 9 6
0 9 / 2 8 / 9 6
0 9 / 2 8 / 9 6
0 9 / 2 8 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
0 9 / 3 0 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 1 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 2 / 9 6
1 0 / 0 3 / 9 6

Row
R6
R6
R6
R6
R6
R6
R6
R6
R5
R8
R8
R8
R9
R9
R8
R8
R9
R8
R7
R8
R8
R7
R7
R7
R7
R7
R7
R7
R7
R7
R7
R7
R6
R7

Col
C I O
C5
C5
C5

C 1 2
C l l
C4

C I O
C 1 2
C I O
C7

C 1 2
C7
C5
C4
C9
C9

C 1 2
C I O
C4

C I O
C7

C 1 2
C3

C 1 2
C 1 2
C7
C3
C6

C l l
C 1 2
C 1 2
C9

C l l

L i f t
N o .
L l l
L l l
L l l
L l l
L 1 2
L 1 2
L 1 2
L 1 3
L14

L I
L I
L2
L2
L2
L2
L3
L3
L4
L4
L4
L5
L5
L6
L6
L7
L8
L8
L8
L9

L 1 0
L l l
L l l
L 1 2
L 1 3

T o t a l
D e n s i t y

( l b / f t 3 ) '
133.6
126.1
121.3
132.6
121.5
140.0
118.9
130.2
129.7
128.0
133.4
133.4
131.2
134.0

. 131.3
138.6
135.4
132.9
135.0
132.5
137.2
131.7
133.9
130.9
131.0
127.5
136.7
128.7
133.2
134.1
128.7
135.0
132.1
134.9

M o i s t u r e
C o n t e n t

(%)
16.1
15.8
16.7
16.8
16.5
15.7
16.6
17.0
14.3
14.1
14.4
15.7
15.8
17.4
16.1
15.0
15.3
18.2
15.3
15.8
15.9
13.6
16.4
13.0
14.3
14.9
17.6
15.7
16.5
14.9
17.0
16.6
16.8
16.5

DryD e n s i t y
( l b / f t 3 )

1 1 5 . 1
108.9
103.9
113.5
104.3
121.0
102.0
111.3
113.5
112.2
116.6
115.3
113.3
114.1
113.1
120.5
117.4
112.4
1 1 7 . 1
114.4
118.4
115.9
115.0
115.8
114.6
111.0
116.2
1 1 1 . 2
114.3
116.7
110.0
1 1 5 . 8
1 1 3 . 1
115.8

F e e d s t o c k P i l e Data

M o d i f i e d Proctor S a m p l e N o .
F S P 0 2 2 - S P T - -9/20-0900
FSP022-SPT- 1 -9/20-0900
F S P 0 2 2 - S P T - 1-9/20-0900
FSP022-SPT- 1 -9/20-0900
F S P 0 2 2 - S P T - 1-9/20-0900
F S P 0 2 2 - S P T - 1 - 9 / 2 0 - 0 9 0 0
F S P 0 2 2 - S P T - -9/20-0900
F S P 0 2 3 - S P T - -9/21-1500
F S P 0 2 3 - S P T - -9/21-1500
F S P 0 2 3 - S P T - -9/21-1500
F S P 0 2 3 - S P T - -9/21-1500
F S P 0 2 4 - S P T - -9/24-1630
F S P 0 2 4 - S P T - -9/24-1630
F S P 0 2 4 - S P T - 1 - 9 / 2 4 - 1 6 3 0
F S P 0 2 5 - S P T - 1-9/26- 1650
F S P 0 2 5 - S P T - 1-9/26- 1650
F S P 0 2 5 - S P T - -9/26-1400
F S P 0 2 5 - S P T - 1 - 9 / 2 6 - 1650
F S P 0 2 5 - S P T - - 9 / 2 6 - 1 6 5 0
F S P 0 2 6 - S P T - -9/27-1645
F S P 0 2 6 - S P T - -9/27-1645
F S P 0 2 6 - S P T - -9/27-1645
F S P 0 2 6 - S P T - -9/27-1745
F S P 0 2 7 - S P T - -9/30-0755
F S P 0 2 7 - S P T - -9/30-0755
F S P 0 2 7 - S P T - 1-9/30-0755
FSP028-SPT- 1-1 0/1 -0900
F S P 0 2 8 - S P T - 1 - 1 0 / 1 -0900
F S P 0 2 8 - S P T - 1 - 1 0/1-0900
F S P 0 2 8 - S P T - -10/1-0900
F S P 0 2 8 - S P T - 1 - 1 0 / 1 - 0 9 0 0
F S P 0 2 8 - S P T - 1 - 1 0 / 1 -0900
F S P 0 2 8 - S P T - 1 - 1 0 / 1 - 0 9 0 0
FSP029-SPT-1 -10/2-1 029

M a x i m u m
Dry

Dens i ty
( l b / f t 3 )

123.0
123.0
123.0
123.0
123.0
123.0
123.0
123.6
123.6
123.6
123.6
123.3
123.3
123.3
123.8
123.8
123.8
123.8
123.8
123.8
123.8
123.8
123.8
123.1
123.1
123.1
122.6
122.6
122.6
122.6
122.6
122.6
122.6
122.5

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
14.0
14.0
14.0
14.0
14.0
14.0
14.0
12.5
12.5
12.5
12.5
13.3
13.3
13.3
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5 _,
13.5
13.2
13.2
13.2
13.7
13.7
13.7
13.7
13.7
13.7
13.7
14.2

Percent
M o d i f i e d
Proctor 2

93.6%
88.5%
84.5%
92.3%
84.8%
98.4%
82.9%
90.0%
91.8%
90.8%
94.3%
93.5%
91.9%
92.5%
91.4%
97.3%
94.8%
90.8%
94.6%
92.4%
95.6%
93.6%
92.9%
94.1%
93.1%
90.2%
94.8%
90.7%
93.2%
95.2%
89.7%
94.5%
92.3%
94.5%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

2.1
1.8
2.7
2.8
2.5
1.7
2.6
4.5
1.8
1.6
1.9
2.4
2.5
4.1
2.6
1.5
1.8
4.7
1.8
2.3
2.4
0.1
2.9

-0.2
1.1
1.7
3.9
2.0
2.8
1.2
3.3
2.9
3.1
2.3

N o t e
Pass— — — 3 — — —

— — — 3 — — —
Pass

5

Pass
6

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

4

Pass
Pass
Pass
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y C o n t r o l o f S o l i d i f i e d / S t a b i l i z e d Mater ia l b y S a n d Cone Densi ty T e s t

M o n o l i t h Data

S a n c l c o n e T e s t
N o .

9 A - 0 1 7 2
9A-0173
9A-0174
9A-0175
9A-0176
9A-0177
9A-0178
9A-0179
9A-0180
9A-0181
9A-0182
9A-0183
9A-0184
9A-0185
9 A - 0 1 8 6
9 A - 0 1 8 7
9 A - 0 1 8 8
9A-0189
9 A - 0 1 9 0
9 A - 0 1 9 1
9 A - 0 1 9 2
9 A - 0 1 9 3
9 A - 0 1 9 4
9 A - 0 1 9 5
9 A - 0 1 9 6
9 A - 0 1 9 7
9 A - 0 1 9 8
9 A - 0 1 9 9
9A-0200
9A-0201
9A-0202
9A-0203
9A-0204
9A-0205

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P 0 2 9
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 0
F S P 0 3 1
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 2
F S P 0 3 3
F S P 0 3 3
F S P 0 3 3
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 4
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 5
F S P 0 3 6
F S P 0 3 6
F S P 0 3 6
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 7
F S P 0 3 8

Date
1 0 / 0 3 / 9 6
1 0 / 0 7 / 9 6
1 0 / 0 7 / 9 6
10/08/96
1 0 / 0 8 / 9 6
1 0 / 0 8 / 9 6
10/09/96 .
10/09/96
10/09/96
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 0 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 1 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 2 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 4 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 5 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 6 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 7 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 8 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6
1 0 / 1 9 / 9 6

Row
R6
R6
R7
R6
R6
R6

R I O
R I O
R I O
R I O
R9
R9
R9
R9
R8
R9
R9
R8
R9
R8
R9
R8
R9
R8
R9
R9
R9
R9
R9
R8
R8
R9
R9
R8

Col
C4

C l l
C8

C I O
C4

C I O
C9

C l l
C l lcio
C8

C 1 2
C4
C9

C 1 2
C9
C5

C l l
C l l
C9

C 1 2
C8
C6

C 1 2
C 1 2
C 1 2
C5

C l l
C9

C 1 2
C I O
C5

C I O
C7

L i f t
N o .
L 1 3
L 1 4
L14
L15
L 1 5
L16

L I
L2
L2
L3
L3
L4
L4
L5
L6
L6
L6
L7
L7
L7
L8
L8
L8
L9

N A
L9
L9

L 1 0
L 1 0
L l l
L l l
L l l
L 1 2
L 1 2

T o t a l
Dens i ty

( I b / f t 3 ) '
137.0
128.7
134.1
131.2
138.0
131.6
131.3
128.7
134.1
132.3
134.2
133.7
130.2
133.7
138.7
137.4
132.6
121.0
135.1
136.4
137.6
135.8
134.9
138.8
127.7
133.6
137.4
134.6
132.9
131 .5
133.6
141.2
133.6
120.4

M o i s t u r e
C o n t e n t

(%)
16.9
14.3
15.9
13.9
15.4
15.7
15.4
15.0
15.5
15.0
15.2
14.2
14.4
16.1
15.4
16.3
14.6
12.7
14.6
16.2
14.2
14.5
14.3
13.9
13.1
13.1
16.4
15.4
15.3
18.0
15.7
14.4
17.3
12.7

Dry
Dens i ty

( I b / f t 3 )
117.2
112.6
115.7
115.2
119.6
113.7
113.8
111.9
116.1
115.0
116.5
117.1
113.8
115.2
120.2
1 1 8 . 1
115.7
107.4
117.9
117.4
120.5
118.6
118.0
121 .9
112.9
1 1 8 . 1
118.0
116.6
115 .3
1 1 1 . 4
1 1 5 . 5
123.4
113.9
106.8

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
FSP029-SPT- 1-1 0/2- 1029
F S P 0 3 0 - S P T - - 1 0 / 5 - 1 5 4 5
F S P 0 3 0 - S P T - -10/5-1545
F S P 0 3 0 - S P T - -10/5-1545
F S P 0 3 0 - S P T - - 1 0 / 5 - 1 5 4 5
F S P 0 3 1 - S P T - -10/8-0830
F S P 0 3 2 - S P T - -10/9-0720
F S P 0 3 2 - S P T - -10/9-0720
F S P 0 3 2 - S P T - -10/9-0720
F S P 0 3 2 - S P T - -10/9-0720
F S P 0 3 2 - S P T - -10/9-0720

F S P 0 3 3 - S P T - 1 - 1 0 / 1 0 - 0 9 5 5
F S P 0 3 3 - S P T - 1 - 1 0 / 1 0 - 0 9 5 5
F S P 0 3 3 - S P T - 1 - 1 0 / 1 0 - 0 9 5 5
F S P 0 3 4 - S P T - 1 - 1 0 / 1 1 - 1 1 0 0
F S P 0 3 4 - S P T - 1 - 1 0 / 1 1 - 1 1 0 0
F S P 0 3 4 - S P T - 1 - 1 0 / 1 1 - 1 1 0 0
F S P 0 3 4 - S P T - 1 - 1 0 / 1 1 - 1 1 0 0
F S P 0 3 4 - S P T - - 1 0 / 1 1 - 1 1 0 0
F S P 0 3 4 - S P T - 1 - 1 0 / 1 1 - 1 1 0 0
F S P 0 3 5 - S P T - 1 - 1 0 / 1 4 - 1 5 0 0
F S P 0 3 5 - S P T - 1 - I O / 1 4 - 1 5 0 0
F S P 0 3 5 - S P T - 1 - 1 0 / 1 4 - 1 5 0 0
F S P 0 3 5 - S P T - 1 - 1 0 / 1 4 - 1 5 0 0
F S P 0 3 5 - S P T - 1 - 1 0 / 1 4 - 1 5 0 0
F S P 0 3 5 - S P T - 1 - 1 0 / 1 4 - 1 5 0 0
F S P 0 3 6 - S P T - 1 - 1 0 / 1 5 - 1 1 0 0
F S P 0 3 6 - S P T - - 1 0 / 1 5 - 1 1 0 0
F S P 0 3 6 - S P T - 1 - 1 0 / 1 5 - 1 1 0 0
F S P 0 3 7 - S P T - 1 - 1 0 / 1 7 - 1 1 4 5
F S P 0 3 7 - S P T - 1 - 1 0 / 1 7 - 1 1 4 5
F S P 0 3 7 - S P T - 1 - 1 0 / 1 7 - 1 1 4 5
F S P 0 3 7 - S P T - 1 - 1 0 / 1 7 - 1 1 4 5
F S P 0 3 8 - S P T - 1 - 1 0 / 1 8 - 1 4 5 0

M a x i m u m
DryD e n s i t y

( I b / f t 3 )
122.5
123.0
123.0
123.0
123.0
124.1
124.5
124.5
124.5
124.5
124.5
124.2
124.2
124.2
124.8
124.8
124.8
124.8
124.8
124.8
126.3
126.3
126.3
126.3
126.3
126.3
126.7
126.7
126.7
123.6
123.6
123.6
123.6
126.0

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
14.2
13.0
13.0
13.0
13.0
10.5
12.7
12.7
12.7
12.7
12.7
12.2
12.2
12.2
11.8
11.8
11.8
11.8
11.8
11.8
9.2
9.2
9.2
9.2
9.2
9.2

11.0
11.0
11.0
13.0
13.0
13.0
13.0
11.9

Percent
M o d i f i e d
Proctor 1

95.7%
91.5%
94.1%
93.7%
97.2%
91.6%
91.4%
89.9%
93.3%
92.4%
93.6%
94.3%
91.6%
92.7%
96.3%
94.6%
92.7%
86.1%
94.5%
94.1%
95.4%
93.9%
93.4%
96.5%
89.4%
93.5%
93.1%
92.0%
91.0%
90.1%
93.4%
99.8%
92.2%
84.8%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

2.7
1.3
2.9
0.9
2.4
5.2
2.7
2.3
2.8
2.3
2.5
2.0
2.2
3.9
3.6
4.5
2.8
0.9
2.8
4.4
5.0
5.3
5.1
4.7
3.9
3.9
5.4
4.4
4.3
5.0
2.7
1.4
4.3
0.8

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass

6

Pass
•Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

4

Pass
Pass
Pas s
Pass
Pass
Pass

()

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

1
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y Contro l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l b y S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

9A-0206
9A-0207
9A-0208
9A-0209
9A-0210
9 A - 0 2 1 1
9A-0212
9A-0213
9A-0214
9A-0215
9A-0216
9A-0217
9A-0218
9A-0219
9A-0220
9A-0221
9 A - 0 2 2 2
9 A - 0 2 2 3
9A-0223
9A-0224
9A-0225
9A-0226
9A-0227
9A-0228
9A-0229
9A-0230
9 A - 0 2 3 1
9 A - 0 2 3 2
9A-0233
9A-0234
9A-0235
9A-0236
9A-0237
9A-0238

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 8
F S P 0 3 9
F S P 0 3 9
F S P 0 3 9
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 0
F S P 0 4 1
F S P 0 4 1
F S P 0 4 1
F S P 0 4 1
F S P 0 4 2
F S P 0 4 2
F S P 0 4 2
F S P 0 4 3
F S P 0 4 3
F S P 0 4 3
F S P 0 4 4
F S P 0 4 4
F S P 0 4 4
F S P 0 4 5
F S P 0 4 5
F S P 0 4 5
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6
F S P 0 4 6

Date
1 0 / 1 9 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 1 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 2 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 3 / 9 6
1 0 / 2 5 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 2 8 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
1 0 / 3 0 / 9 6
1 1 / 0 1 / 9 6
1 1 / 0 1 / 9 6
1 1 / 0 1 / 9 6
1 1 / 0 2 / 9 6
1 1 / 0 2 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 4 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 5 / 9 6
1 1 / 0 6 / 9 6
1 1 / 0 7 / 9 6
1 1 / 0 8 / 9 6
1 1 / 0 9 / 9 6
1 1 / 0 9 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6
1 1 / 1 1 / 9 6

Row
R8
R7
R9
R8
R7
R5

R l l
R l l
R l l
R I O

R5
R5

R I O
R I O
R I O
R l l
R6

R I O
R I O
R12
R I O
R I O
R I O
R I O
R9

R I O
R I O
R l l
R12
R l l
R l l
R l l
R 1 2
R l l

Col
C5

C 1 2
C9

C l l
C7
C8

C 1 2
C7
C7

C l l
C I O
C I O
C6

C I O
C 1 2
C6

C l l
C8

C I O
C l l
C 1 2
C5
C5
C7
C5

C l l
C7
C7
C6
C5
C6
C8
C7

C 1 2

L i f t
N o .
L 1 2
N A
N A
L 1 4
L14
L14

L I
L I
L2
L3
L3
L3
L4
L5
L6
L6
L6
L7
L8
L9
L9
L9
L9

L 1 0
L l l
L 1 2
L 1 3

L2
L3
L4
L5
L7
L8
L9

T o t a l
Dens i ty

( l b / f t 3 ) '
139.3
133.0
130.8
137.6
137.0
131.2
130.5
135.3
128.0
131.6
126.6
132.9
134.4
135.7
138.5
129.3
131.7
132.0
130.4
128.9
128.4
128.0
130.8
129.8
130.1
130.8
131.2
131.8
130.2
133.5
135.7
131.8
131.7
134.6

M o i s t u r e
C o n t e n t

(%)
16.5
13.1
15.0
15.7
16.2
15.7
15.3
16.6
15.5
15.6
15.5
15.3
16.1
16.6
15.8
14.9
14.1
15.6
17.2
15.5
13.9
14.7
14.1
13.9
16.1
15.3
16.3
16.4
16.0
15.4
16.1
15.9
15.2
15.9

Dry
D e n s i t y

( l b / f t 1 )
119.6
117.6
113.7
118.9
117.9
113.4
113.2
116.0
110.8
113.8
109.6
115.3
115.8
116.4

19.6
12.5
15.4
14.2
11.3
11.6
12.7
11.6

114.6
114.0
112 .1
113.4
112.8
113.2
112.2
1 1 5 . 7
116 .9
113.7
114.3
116 .1

F e e d s t o c k P i l e Data

M o d i f i e d P r o c t o r S a m p l e N o .
F S P 0 3 8 - S P T - 1 - 1 0 / 1 8 - 1 4 5 0
F S P 0 3 8 - S P T - 1 - 1 0 / 1 8 - 1 4 5 0
F S P 0 3 8 - S P T - 1 - 1 0 / 1 8 - 1 4 5 0
F S P 0 3 8 - S P T - 1 - 1 0 / 1 8 - 1 4 5 0

L ^ F S P O S S - S P T - l - l O / l S - H S O
F S P 0 3 9 - S P T - 1 - 1 0 / 2 1 - 1 7 3 0
F S P 0 3 9 - S P T - 1 - 1 0/21 -1730
F S P 0 3 9 - S P T - 1 - 1 0 / 2 1 - 1 7 3 0
F S P 0 4 0 - S P T - 1 - 1 0 / 2 3 - 1 6 3 0
F S P 0 4 0 - S P T - 1 - 1 0 / 2 3 - 1 6 3 0
F S P 0 4 0 - S P T - 1 - 1 0 / 2 3 - 1 6 3 0
F S P 0 4 0 - S P T - 1 - 1 0 / 2 3 - 1 6 3 0
FSP040-SPT- 1 - 1 0/23- 1 630
FSP040-SPT- 1 - 1 0/23- 1 630
F S P 0 4 1 - S P T - 5 - 1 0 / 2 8 - 1 5 3 0
F S P 0 4 1 - S P T - 5 - 1 0 / 2 8 - 1 5 3 0
F S P 0 4 1 - S P T - 5 - 1 0 / 2 8 - 1530
F S P 0 4 1 - S P T - 5 - 1 0 / 2 8 - 1 5 3 0
F S P 0 4 2 - S P T - 1 - 1 0 / 3 1 - 1 4 1 5
F S P 0 4 2 - S P T - 1 - 1 0 / 3 1-141 5
F S P 0 4 2 - S P T - 1 - 1 0 / 3 1-14 1 5

F S P 0 4 3 - S P T - 1 - 1 1 / 2 - 1 6 1 5
F S P 0 4 3 - S P T - 1 - 1 1 / 2 - 1 6 1 5
F S P 0 4 3 - S P T - 1 - 1 1 / 2 - 1 6 1 5
F S P 0 4 4 - S P T - 1 - 1 1/4-1700
F S P 0 4 4 - S P T - 1 - 1 1 / 4 - 1700
F S P 0 4 4 - S P T - 1 - 1 1 / 4 - 1 7 0 0
F S P 0 4 5 - S P T - - 1 1 / 5 - 1 7 0 0
F S P 0 4 5 - S P T - - 1 1 / 5 - 1 7 0 0
F S P 0 4 5 - S P T - - 1 1 / 5 - 1 7 0 0
F S P 0 4 6 - S P T - - 1 1 / 7 - 1 1 0 0
F S P 0 4 6 - S P T - - 1 1 / 7 - 1 1 0 0
F S P 0 4 6 - S P T - - 1 1 / 7 - 1 1 0 0
F S P 0 4 6 - S P T - - 1 1 / 7 - 1 1 0 0

M a x i m u m
Dry

Dens i ty
( l b / f t 1 )
126.0
126.0
126.0
126.0
126.0
124.6
124.6
124.6
122.5
122.5
122.5
122.5
122.5
122.5
125.5
125.5
125.5
125.5
1 2 1 . 5
121.5
1 2 1 . 5
125.0
125.0
125.0
123.0
123.0
123.0
123.0
123.0
123.0
123.5
123.5
123.5
123.5

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
11.9
11.9
1 1 . 9
11.9
11.9
12.3
12.3
12.3
13.5
13.5
13.5
13.5
13.5
13.5
11.7
11.7
11.7
11.7
13.6
13.6
13.6
13.0
13.0
13.0
12.2
12.2
12.2
13.1
13.1
13.1
12.5
12.5
12.5
12.5

Percent
M o d i f i e d
Proc t or *

95.0%
93.3%
90.2%
94.4%
93.6%
91.0%
90.9%
93.1%
90.4%
92.3%
89.5%
94.1%
94.5%
95.0%
95.3%
89.6%
92.0%
91.0%
90.0%
91.9%
92.8%
89.3%
91.7%
91.2%
91.1%
92.2%
91.7%
92.0%
91.2%
94.1%
94.7%
92.1%
92.6%
94.0%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

4.6
1.2
3.1
3.8
4.3
3.4
3.0
4.3
2.0
2.1
2.0
1.8
2.6
3.1
4.1
3.2
2.4
3.9
3.6
1.9
0.9
1.7
1.1
0.9
3.9
3.1
4.1
3.2
2.9
2.3
3.6
3.4
2.7
3.4

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

0

Pass
Pass
Pass
Pass

b
Pass
Pass
Pass
Pass
Pass<j
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pas s
Pass
Pass
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T a b l e 11: C o n s t r u c t i o n Q u a l i t y C o n t r o l o f S o l i d i f i e d / S t a b i l i z e d Mater ia l by S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n c T e s t
N o .

9A-0239
9A-0240
9A-0241
9A-0242
9A-0243
9A-0244
9A-0245
9A-0246
9A-0247
9A-0248
9A-0249
9A-0250
9A-0251
9A-0252
9A-0253
9A-0254
9A-0255
9A-0256
9A-0257
9 A - 0 2 5 8
9 A - 0 2 5 9
9A-0260
9 A - 0 2 6 1
9 A - 0 2 6 2
9A-0263
9A-0264
9A-0265
9A-0266
9A-0267
9A-0268
9 A - 0 2 6 9
9A-0270
9A-0270
9A-0271

F e e d s t o c k
P i l e

S o u r c e
Batch No.

F S P 0 4 6
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 7
F S P 0 4 8
F S P 0 4 8
F S P 0 4 8
F S P 0 4 9
F S P 0 4 9
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 0
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 1
F S P 0 5 2
F S P 0 5 2
F S P 0 5 2
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 3
F S P 0 5 4

Date
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 2 / 9 6
1 1 / 1 3 / 9 6
1 1 / 1 4 / 9 6
1 1 / 1 4 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 2 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 1 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 5 / 9 6
1 1 / 2 6 / 9 6
1 1 / 2 6 / 9 6
1 2 / 2 / 9 6
1 2 / 3 / 9 6
1 2 / 3 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 5 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 6 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 7 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6
1 2 / 9 / 9 6

1 2 / 1 0 / 9 6

Row
R12
R l l
R l l
R l l
R l l
R l l
R13
R13
R12
R13
R13
R12
R12
R13
R13
R12
R12
R 1 2
R12
R 1 2
R14
R14
R14
R13
R 1 3
R14
R13
R14
R14
R 1 3
R13
R13
R13
R15

Col
C5

C l l
C9

C 1 2
C I O
C I O
C6
C6

C l l
C 1 2
C9
C9

C l l
C 1 2
C 1 2
C I O
C9
C7

C I O
C l l
C 1 2
C9

C l l
C9
C8

C 1 2
C l l
C 1 2
C 1 2
C 1 2
C 1 2
C7

C I O
C5

L i f t
N o .
L9

L l l
L 1 2
L 1 3
L 1 3
L 1 3
L3
L3
L3
L I
L2
L5
L7
L6
L6
L8
L9
L9

L 1 0
L l l

L I
L2
L3
L4
L5
L6
L7
L8
L9

L 1 0
L 1 0
L 1 0
L 1 2

L I

T o t a l
D e n s i t y

( l b / f t 3 ) '
135.1
132.3
130.4
132.3
127.1
127.6
122.9
131.3
143.6
135.3
133.3
136.8
135.1
128.5
133.9
134.8
135.4
136.6
140.2
137.7
133.4
129.7
129.8
139.2
135.3
136.3
133.4
128.8
136.2
130.8
135.7
134.4
131.7
129.2

M o i s t u r e
C o n t e n t

(%)
15.4
16.8
15.7
15.0
16.2
15.6
15.9
16.3
16.4
17.1
14.2
15.9
16.8
15.6
15.3
15.9
16.1
14.1
15.2
15.5
16.3
17.5

16
16.3
16.8
15.9
15.8

15
16.6
18.9
16.7
16.8

17
14.8

Dry
D e n s i t y

( l b / f t 3 )
117 .1
113.3
112.7
115.0
109.4
110.4
106

112.9
123.4
115.5
116.7
118

115.7
111.2
116.1
116.3
116.6
119.7
121.7
119 .2
114.7
110.4
1 1 1 . 9
119.7
115.8
117.6
1 1 5 . 2

1 1 2
116.8
110

116.3
1 1 5 . 1
112.6
112.5

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
FSP046-SPT-1-1 1 / 7 - 1 100

F S P 0 4 7 - S P T - l . i l / l l - 1 4 3 0
F S P 0 4 7 - S P T - - 1 1 / 1 1 - 1 4 3 0
F S P 0 4 7 - S P T - - 1 1 / 1 1 - 1 4 3 0
F S P 0 4 7 - S P T - - 1 1 / 1 1 - 1 4 3 0
F S P 0 4 7 - S P T - - 1 1 / 1 1 - 1 4 3 0
F S P 0 4 8 - S P T - -11/13-0830
F S P 0 4 8 - S P T - -11/13-0830
F S P 0 4 8 - S P T - -11/13-0830
F S P 0 4 9 - S P T - - 1 1 / 1 8 - 1 6 0 0
F S P 0 4 9 - S P T - - 1 1 / 1 8 - 1 6 0 0
F S P 0 5 0 - S P T - - 1 1 / 2 3 - 1 3 1 0
F S P 0 5 0 - S P T - - 1 1 / 2 3 - 1 3 1 0
F S P 0 5 0 - S P T - - 1 1 / 2 3 - 1 3 1 0
F S P 0 5 0 - S P T - - 1 1 / 2 3 - 1 3 1 0
F S P 0 5 1 - S P T - - 1 1 / 2 5 - 1 3 4 5
F S P 0 5 1 - S P T - - 1 1 / 2 5 - 1 3 4 5
F S P 0 5 1 - S P T - - 1 1 / 2 5 - 1 3 4 5
F S P 0 5 1 - S P T - - 1 1 / 2 5 - 1 3 4 5
F S P 0 5 1 - S P T - - 1 1 / 2 5 - 1 3 4 5
F S P 0 5 2 - S P T - 1 - 1 1 / 2 7 - 1 3 3 0
F S P 0 5 2 - S P T - 1 - 1 1 / 2 7 - 1 3 3 0
F S P 0 5 2 - S P T - - 1 1 / 2 7 - 1 3 3 0

F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 3 - S P T - 1 - 1 2 / 3 - 1 5 0 0
F S P 0 5 4 - S P T - 1 - 1 2 / 7 - 1400

M a x i m u m
Dry

D e n s i t y
( l b / f t 3 )

123.5
124.5
124.5
124.5
124.5
124.5
123.5
123.5
123.5
122.7
122.7
124.3
124.3
124.3
124.3
124.5
124.5
124.5
124.5
124.5
119.3
119.3
119.3 j
123.5
123.5
123.5
123.5
123.5
123.5
123.5
123.5
123.5
123.5
123.3

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
12.5
12.2
12.2
12.2
12.2
12.2
12.5
12.5
12.5

13
13

12.5
12.5
12.5
12.5
12.6
12.6
12.6
12.6
12.6
15.4
15.4
15.4

13
13
13
13
13
13
13
13
13
13

13.3

Percent
M o d i f i e d
Proc tor *

94.8%
91.0%
90.5%
92.4%
87.9%
88.7%
85.8%
91.4%
91.0%
94.1%
95.1%
94.9%
93.1%
89.5%
93.4%
93.4%
93.7%
96.1%
97.8%
95.7%
96.1%
92.5%
93.8%
96.9%
93.2%
95.2%
93.3%
90.7%
94.6%
89.1%
94.2%
93.2%
91.2%
91.2%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
( % ) 3

2.9
4.6
3.5
2.8
2.2
3.4
3.4
3.8
3.9
4.2
1.2
3.4
4.3
3.1
2.8
3.3
3.5
1.5
2.6
2.9
0.9
2.1
0.6
3.3
3.8
2.9
2.8
2

3.6
5.9
3.7
3.8
4

1.5

N o t e
Pass
Pass
Pass
Pass

6
/

<>

Pass
Pass
Pass
Pass
Pass
Pass

0

Pass
Pass
Pass
Pass
Pass
Pass
P a s s
Pass
Pass
Pass
Pass
Pas s
Pass
Pass
Pass

4

Pass
Pas s
Pass
Pass
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T a b l e 11: C o n s t r u c t i o n Q u a l i t y Con tro l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l by S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

9A-0272
9A-0273
9A-0274
9A-0275
9A-0276
9A-0277
9A-0278
9A-0279
9A-0280
9A-0281
9A-0282
9A-0283
9A-0284
9A-0285
9A-0286
9A-0287
9A-0288
9A-0289
9A-0290
9 A - 0 2 9 1

P L C 0 5 1 6 - 1
P L C 0 5 1 6 - 2
P L C 0 5 1 9 - 1
P L C 0 5 2 0 - 1
P L C 0 5 2 0 - 2
P L C 0 5 2 1 - 1
P L C 0 5 2 1 - 2
P L C 0 5 2 1 - 3
P L C 0 5 2 3 - 1
P L C 0 5 2 3 - 2
P L C 0 5 2 7 - 1
P L C 0 5 2 7 - 2
P L C 0 5 2 8 - 1
P L C 0 5 2 8 - 2

F e e d s t o c k
P i l e

S o u r c e
Batch No.

F S P 0 5 4
F S P 0 5 4
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 5
F S P 0 5 6
F S P 0 5 6
F S P 0 5 6
F S P 0 5 7
F S P 0 5 8
F S P 0 5 8
F S P 0 5 9
F S P 0 5 9
F S P 0 5 9

61
61
60
60
60
60
60
62
62
62
62
62
62
62

Date
1 2 / 1 0 / 9 6
1 2 / 1 0 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 1 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 2 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 3 / 9 6
1 2 / 1 4 / 9 6
1 2 / 1 6 / 9 6
1 / 2 0 / 9 7
1 / 2 0 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
1 / 2 1 / 9 7
5 / 1 6 / 9 7
5 / 1 6 / 9 7
5 / 1 9 / 9 7
5 / 2 0 / 9 7
5 / 2 0 / 9 7
5 / 2 1 / 9 7
5 / 2 1 / 9 7
5 / 2 1 / 9 7
5 / 2 3 / 9 7
5 / 2 3 / 9 7
5 / 2 7 / 9 7
5 / 2 7 / 9 7
5 / 2 8 / 9 7
5 / 2 8 / 9 7

Row
R14
R15
R15
R15
R15
R15
R15
R14
R14
R14
R14
R14
R15
R15
R16
R16
R16
R16
R 1 6
R16

16
17
16
15
15
15
15
17
15
17
16
17
17
16

Col
C9

C 1 2
C6
C6
C9

C 1 2
C12
C6
C6

C l l
C l l
C9

C12
C6
C7

C 1 2
C I O
C8
C8

C l l
10
7

1 1
8
5
12
12
9
10
6

1 1
7

1 1
1 1

L i f t
N o .
L2
L3
L4
L4
L5
L6
L7
L8
L8
L9

L10
L l l
L 1 2

L I
L3

N A
N A
L3

N A
N A

5
5
6
6
6
7
7
7
8
8
9
9
10
11

T o t a l
Dens i ty

( l b / f t 3 ) '
134.0
129.7
129.7
132.9
134.4
135.0
130.6
130.6
134.9
133.6
138.8
135.4
135.6
134.9
134.9
136.3
134.6
130.1
135.9
136.9
131.7
134.5
134.6
131.7
132.4
129.3
133.0
134.8
133.3
133.9
132.2
133.9
131 .5
132.4

Mois ture
C o n t e n t

(%)
15.7
15.9
15.6
14.1
14.9
15.8
14.3
16.2
15.8
15.8
15.9
16.6
15.3
14.5
14.8
12.7
16.2
18.6
17.8
16.8
17.9
17.5
15.7
19.4
17.3
18.2
18.4
15.0
18.3
16.7
15.4
16.0
17.6
17.2

Dry
Dens i ty

( I b / f t 3 )
115.8
1 1 1 . 9
112.2
116.5

117
116.6
114.3
112.4
116.5
115.4
119.8
116.1
117.6
117.8
117.5
120.9
115 .8
109.7
115.4
117.2
1 1 1 . 7
114.5
116.3
110.3
112.9
109.4
112.3
117.2
112.7
114.7
114.6
115.4
111 .8
113.0

F e e d s t o c k P i l e Data

M o d i f i e d Proc t or S a m p l e N o .
F S P 0 5 4 - S P T - 1 -12/7-1400
F S P 0 5 4 - S P T - -12/7-1400

F S P 0 5 5 - S P T - - 1 2 / 1 0 - 1 4 2 0
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 5 - S P T - -12/10-1420
F S P 0 5 6 - S P T - -12/12-1400
F S P 0 5 6 - S P T - -12/12-1400
F S P 0 5 6 - S P T - -12/12-1400
F S P 0 5 7 - S P T - - 1 2 / 3 2 - 1 6 5 0
F S P 0 5 8 - S P T - 1 - 1 / 1 8-1200
F S P 0 5 8 - S P T - 1 - 1 / 1 8 - 1 2 0 0
F S P 0 5 9 - S P T - 1 - 1 / 2 0 - 1730
F S P 0 5 9 - S P T - 1 - 1 / 2 0 - 1 7 3 0
F S P 0 5 9 - S P T - 1 - 1 / 2 0 - 1 7 3 0

F S P 0 6 1 - S P T - 1
F S P 0 6 1 - S P T - 1
F S P 0 6 0 - S P T - 1
F S P 0 6 0 - S P T - 1
F S P 0 6 0 - S P T - 1
F S P 0 6 0 - S P T - 1
F S P 0 6 0 - S P T - 1
F S P 0 6 2 - S P T - 1
F S P 0 6 2 - S P T - 1
F S P 0 6 2 - S P T - 1
F S P 0 6 2 - S P T - 1
F S P 0 6 2 - S P T - 1
F S P 0 6 2 - S P T - 1
F S P 0 6 2 - S P T - 1

M a x i m u m
Dry

Dens i ty
( l b / f t 3 )

123.3
123.3

127
127
127
127
127
127
127
127
127

122.7
122.7
122.7
123.5
122.9
122.9
122.5
122.5
122.5
124.1
124.1
122.4
122.4
122.4
122.4
122.4
124.0
124.0
124.0
124.0
124.0
124.0
124.0

O p t i m u m
Mois ture
C o n t e n t

(%)
13.3
13.3
1 .7
1 .7
1 .7
1 .7
1 .7
11.7
11.7
11.7
11.7

13
13
13

13.5
12.2
12.2
13.5
13.5
13.5
12.2
12.2
12.8
12.8
12.8
12.8
12.8
1 1 . 5
11.5
1 1 . 5
1 .5
11.5
11.5
11.5

Percent
M o d i f i e d
Proc tor 2

93.9%
90.8%
88.4%
91.7%
92.1%
91.8%
90.0%
88.5%
91.7%
90.9%
94.3%
94.6%
95.8%
96.0%
95.1%
98.4%
94.2%
89.6%
94.2%
95.7%
90.1%
92.3%
95.0%
90.1%
92.2%
89.4%
91.7%
94.5%
90.9%
92.5%
92.4%
93.1%
90.2%
91.1%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

2.4
2.6
3.9
2.4
3.2
4.1
2.6
4.5
4.1
4.1
4.2
3.6
2.3
1.5
1.3
0.5
4

5.1
4.3
3.3
5.7
5.3
2.9
6.6
4.5
5.4
5.6
3.5
6.8
5.2
3.9
4.5
6.1
5.7

N o t e
Pass
Passf i
Pass
Pass
Pass
Pass

6

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

0

Pass
Pass
Pass
Pass
Pass
Pass
Pass

(>

Pass
Pass
Pass
Pass
Pas s
Pass
Pass
Pass
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y C o n t r o l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l b y S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

P L C 0 6 0 3 - 1
P L C 0 6 0 3 - 2
PLC0603-3
PLC0604-1
PLC0604-2
PLC0605-1
PLC0605-2
PLC0605-3
PLC0606-1
PLC0606-2
PLC0617-1
PLC0617-2
P L C 0 6 1 8 - 1
P L C 0 6 1 8 - 2
P L C 0 6 1 9 - 1
P L C 0 6 2 0 - 1
P L C 0 6 2 0 - 2
P L C 0 6 2 0 - 3
P L C 0 6 2 4 - 1
P L C 0 6 2 4 - 2
P L C 0 6 3 0 - 1
P L C 0 6 3 0 - 2
PLC0630-3
P L C 0 7 0 1 - 1
P L C 0 7 0 1 - 2
P L C 0 7 0 1 - 3
P L C 0 7 0 2 - 1
P L C 0 7 0 2 - 2
P L C 0 7 0 3 - 1
P L C 0 7 0 3 - 2
P L C 0 7 0 7 - 1
PLC0707-2
P L C 0 7 0 7 - 3
P L C 0 7 0 8 - 1

F e e d s t o c k
P i l e

S o u r c e
Batch No.

63
63
63
63
63
63
63
64
64
64
64
65
66
66
66
67
67
67
68
68

69 B
69B
69B
70
70
70
70
70
70
71
71
72
72
72

Date
6 / 3 / 9 7
6 / 3 / 9 7
6 / 3 / 9 7
6 / 4 / 9 7
6 / 4 / 9 7
6 / 5 / 9 7
6 / 5 / 9 7
6 / 5 / 9 7
6 / 6 / 9 7
6 / 6 / 9 7

6 / 1 7 / 9 7
6 / 1 7 / 9 7
6 / 1 8 / 9 7
6 / 1 8 / 9 7
6 / 1 9 / 9 7
6 / 2 0 / 9 7
6 / 2 0 / 9 7
6 / 2 0 / 9 7
6 / 2 4 / 9 7
6 / 2 4 / 9 7
6 / 3 0 / 9 7
6 / 3 0 / 9 7
6 / 3 0 / 9 7

7 / 1 / 9 7
7 / 1 / 9 7
7 / 1 / 9 7
7 / 2 / 9 7
7 / 2 / 9 7
7 / 3 / 9 7
7 / 3 / 9 7
7 / 7 / 9 7mmmm
7 / 8 / 9 7

Row
19
18
18
18
17
18
18
17
17
18
20
19
19
19
17
20
19
19
19
19
21
19
20
21
17
20
17
20
17
20
19
17
17
21

Col
10
6

1 1
6
10
10
10
8

11
8

12
12
12
7
8

12
6
13
7

1 1
1 1
12
10
7
10
12
12
1 1
11
9
6
10
10
7

L i f t
N o .

1
1
2
2
3
4
5
5
6
6
1
2
7
1
7
3
3
4
4
5
6
7
7
7
8
8
8
9
10
10
101 11 11 1

T o t a l
Dens i ty
(lb/ f t 3 ) '

128.5
129.8
132.1
134.2
133.2
129.5
128.6
131.0
129.5
128.0
133.9
133.4
128.7
131.5
132.7
135.1
135.7
132.9
134.3
135.6
1 3 1 . 1
133.6
132.0
131 .9
135.5
132.6
134.7
137.2
135.1
130.1
132.9
121 .3
130.8
127.5

M o i s t u r e
C o n t e n t

(%)
16.7
18.0
18.8
15.1
17.5
16.1
15.5
16.4
16.9
15.4
16.2
16.8
16.4
17.6
17.1
17.7
18.2
15.7
17.5
16.7
18.2
16.8
16.9
16.8
17.3
17.2
15.5
17.3
16.6
15.3
17.8
15.7
14.2
17.3

Dry
Dens i ty

( l b / f t 3 )
110.1
110.0
1 1 1 . 2
116.6
113.4
1 1 1 . 5
111.3
112.5
110.8
110.9
115.2
114.2
110.6
111.8

_ 113.3
114.8
114.8
114.9
114.3
116.2
110.9
114.4
112.9
112.9
115 .5
1 1 3 . 1
116.6
117.0
115 .9
112.8
112.8
104.8
114.5
108.7

F e e d s t o c k P i l e Data

M o d i f i e d Proctor S a m p l e N o .
F S P 0 6 3 - S P T - 1
F S P 0 6 3 - S P T - 1
F S P 0 6 3 - S P T - 1
F S P 0 6 3 - S P T - 1
F S P 0 6 3 - S P T - 1
F S P 0 6 3 - S P T - 1
F S P 0 6 3 - S P T -
F S P 0 6 4 - S P T -
F S P 0 6 4 - S P T -
F S P 0 6 4 - S P T -
F S P 0 6 4 - S P T -
F S P 0 6 5 - S P T -
F S P 0 6 6 - S P T -
F S P 0 6 6 - S P T -
F S P 0 6 6 - S P T - 1
F S P 0 6 7 - S P T - 1
F S P 0 6 7 - S P T - 1
F S P 0 6 7 - S P T - 1
F S P 0 6 8 - S P T -
F S P 0 6 8 - S P T -
F S P 6 9 B - S P T -
F S P 6 9 B - S P T -
F S P 6 9 B - S P T - 1
F S P 0 7 0 - S P T - 1
F S P 0 7 0 - S P T -
F S P 0 7 0 - S P T -
F S P 0 7 0 - S P T -
F S P 0 7 0 - S P T - 1
F S P 0 7 0 - S P T -
F S P 0 7 1 - S P T -
F S P 0 7 1 - S P T - 1
F S P 0 7 2 - S P T -
F S P 0 7 2 - S P T - 1
F S P 0 7 2 - S P T - 1

M a x i m u m
Dry

D e n s i t y
( l b / f t 3 )

121.8
121.8
121.8
121.8
121.8
121.8
121.8
122.5
122.5
122.5
122.5
122.6
121.4
121.4
121.4
120.6
120.6
120.6
122.3
122.3
122.0
122.0
122.0
122.2
122.2
122.2
122.2
122.2
122.2
122.2
122.2
1 2 1 . 1
121.1
121.1

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
10.0
10.0
10.0
10.0
10.0
10.0
10.0
13.0
13.0
13.0
13.0
12.4
12.0
12.0
12.0
12.0
12.0
12.0
9.4
9.4
10.8
10.8
10.8
11.5
1 1 . 5
11.5
1 1 . 5
11.5
11.5
9.1
9.1
12.7
12.7
12.7

Percent
M o d i f i e d
Proctor 2

90.4%
90.3%
91.3%
95.7%
93.1%
91.5%
91.4%
91.8%
90.5%
90.5%
94.0%
93.1%
91.1%
92.1%
93.3%
95.2%
95.2%
95.3%
93.4%
95.0%
91.0%
93.8%
92.5%
92.4%
94.5%
92.6%
95.4%
95.8%
94.8%
92.3%
92.3%
85.8%
93.7%
89.8%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

Varianc e
(%)3

6.7
8.0
8.8
5.1
7.5
6.1
5.5
3.4
3.9
2.4
3.2
4.4
4.4
5.6
5.1
5.7
6.2
3.7
8.1
1.3
7.4
6.0
6.1
5.3
5.8
5.7
4.0
5.8
5.1
6.2
8.7
3.0
1.5
4.6

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

6

Pass
0
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T a b l e 11: C o n s t r u c t i o n Q u a l i t y Contro l o f S o l i d i f i e d / S t a b i l i z e d Mater ia l by S a n d Cone Dens i ty T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

PLC0708-2
PLC0708-3
P L C 0 7 1 0 - 1
P L C 0 7 1 0 - 2
P L C 0 7 1 1 - 1
P L C 0 7 1 1 - 2
P L C 0 7 1 4 - I
PLC0724-1
PLC0724-2
PLC0724-3
PLC0725-1
P L C 0 7 3 1 - 1
PLC0731-2
PLC0808-1
PLC0808-2
P L C 0 8 H - 1
P L C 0 8 1 3 - 1
P L C 0 8 1 3 - 2
P L C 0 8 1 3 - 3
P L C 0 8 1 5 - 1
P L C 0 8 1 5 - 2
P L C 0 8 1 5 - 3
P L C 0 8 1 5 - 4
P L C 0 8 1 8 - 1
P L C 0 8 1 8 - 2
P L C 0 8 2 1 - 1
P L C 0 8 2 1 - 1
P L C 0 8 2 1 - 2
PLC0822-1
P L C 0 8 2 2 - 2
P L C 0 8 2 5 - 1
P L C 0 8 2 5 - 2
P L C 0 8 2 5 - 3
P L C 0 8 2 6 - 1

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

72
73
74
74
74
75
75
76
76
76
76
77
77
77
78
78
78
78
79
79
79
79
79
79
79
79
80
80
80
80
80
81
81
81

Date
7 / 8 / 9 7
7 / 8 / 9 7

7 / 1 0 / 9 7
7 / 1 0 / 9 7
7 / 1 1 / 9 7
7 / 1 1 / 9 7
7 / 1 4 / 9 7
7/24/97
7 / 2 4 / 9 7
7/24/97
7 / 2 5 / 9 7
7 / 3 1 / 9 7
7 / 3 1 / 9 7
8 / 8 / 9 7
8 / 8 / 9 7

8 / 1 1 / 9 7
8 / 1 3 / 9 7
8 / 1 3 / 9 7
8 / 1 3 / 9 7
8 / 1 5 / 9 7
8 / 1 5 / 9 7
8 / 1 5 / 9 7
8 / 1 5 / 9 7
8 / 1 8 / 9 7
8 / 1 8 / 9 7
8 / 2 1 / 9 7
8 / 2 1 / 9 7
8 / 2 1 / 9 7
8 / 2 2 / 9 7
8 / 2 2 / 9 7
8 / 2 5 / 9 7
8 / 2 5 / 9 7
8 / 2 5 / 9 7
8 / 2 6 / 9 7

Row
21
20
15
16
21
16
16
8

11
3
11
9
10
6
3
3
5
3
5
5
5
6
8
8
9
8

11
1 1
7
4
7
8
9
8

Col
7
10
1 1
7
9
11
7
4
4
5
4
5
5
10
10
6
9
10
8
7
7
6

11
1 1
1 1
9
8

1 1
1 1
9
9
7
12
1 1

L i f t
N o .

1 1
12
12
12
13
13
13
14
13
15
14
15
16
16
17
17
18
19
16
17
17
17
15
17
14
15
15
16
18
19
18
17
17
19

T o t a l
D e n s i t y

( l b / f t 3 ) '
132.0
133.9
144.8
128.0
132.6
128.1
132.2
130.2
127.9
121.9
130.2
131.0
137.4
128.4
124.4
134.3
136.8
131.9
1 3 5 . 1
114.0
124.5
133.1
126.2
133.4
139.0
139.0
136.4
131.0
133.6
131 .8
131.0
134.8
138.1
136.2

M o i s t u r e
C o n t e n t

(%)
16.5
16.0
15.2
15.6
15.0
15.1
16.8
14.4
12.7
11.0
13.8
15.1
14.4
15.3
12.8
15.2
17.2
14.7
14.0
12.9
15.6
15.4
12.4
15.8
17.8
18.7
18.4
18.3
15.4
18.2
16.8
15.9
18.5
16.7

Dry
D e n s i t y

( l b / f t 3 )
113.3
115.4
125.7
110.7
115.3
111.3
113.2
113.8
113.5
109.8
114.4
113.8
120.1
111.4
110.3
116.6
116.7
115.0
1 1 8 . 5
101.0
107.7
1 1 5 . 3
112.3
115 .2
118.0
1 1 7 . 1
115.2 j
110.7
115.8
1 1 1 . 5
112.2
116.3
116.5
116.7

F e e d s t o c k P i l e Data

M o d i f i e d Proc tor S a m p l e N o .
F S P 0 7 2 - S P T - 1
F S P 0 7 3 - S P T - 1
F S P 0 7 4 - S P T - 1
F S P 0 7 4 - S P T - 1
F S P 0 7 4 - S P T - 1
F S P 0 7 5 - S P T - 1
F S P 0 7 5 - S P T - 1
F S P 0 7 6 - S P T -
F S P 0 7 6 - S P T -
F S P 0 7 6 - S P T -
F S P 0 7 6 - S P T -
F S P 0 7 7 - S P T -
F S P 0 7 7 - S P T -
F S P 0 7 7 - S P T -
F S P 0 7 8 - S P T -
F S P 0 7 8 - S P T -
F S P 0 7 8 - S P T -
F S P 0 7 8 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T -
F S P 0 7 9 - S P T - 1
F S P 0 8 0 - S P T - 1
F S P 0 8 0 - S P T -
F S P 0 8 0 - S P T -
F S P 0 8 0 - S P T -
F S P 0 8 0 - S P T -
F S P 0 8 1 - S P T -
F S P 0 8 1 - S P T -
F S P 0 8 1 - S P T -

M a x i m u m
DryD e n s i t y

( l b / f t 3 )
121.1
125.5
122.2
122.2
122.2
120.5
120.5
121.6
121.6
121.6
121.6
122.5
122.5
122.5
121.9
121.9
121 .9
121 .9
122.0
122.0
122.0
122.0
122.0
122.0
122.0
122.0
121.0
121.0
121.0
121.0
121.0
122.3
122.3
122.3

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
12.7
11.0
12.4
12.4
12.4
11.6
11.6
11.5
11.5
11.5
11.5
12.0
12.0
12.0
12.5
12.5
12.5
12.5
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.8
12.8
12.8
12.8
12.8
11.6
11.6
11.6

Percent
M o d i f i e d
Proc tor *

93.6%
91.9%
102.8%
90.6%
94.4%
92.3%
93.9%
93.6%
93.4%
90.3%
94.1%
92.9%
98.0%
90.9%
90.5%
95.7%
95.7%
94.3%
97.2%
82.8%
88.3%
94.5%
92.0%
94.4% '
96.7%
95.9%
95.2%
91.5%
95.7%
92.1%
92.7%
95.1%
95.3%
95.4%

M o n o l i t h Data
M o i s t u r e
Cont en t

V a r i a n c e
( % ) 3

3.8
5.0
2.8
3.2
2.6
3.5
5.2
2.9
1.2
0.5
2.3
3.1
2.4
3.3
0.3
2.7
4.7
2.2
2.0
0.9
3.6
3.4
0.4
3.8
5.8
6.7
5.6
5.5
2.6
5.4
4.0
4.3
6.9
5.1

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

/
/

Pass
Pass
Pass
Pas s
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y Contro l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l b y S a n d Cone D e n s i t y T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

P L C 0 8 2 6 - 2
P L C 0 8 2 8 - 1
P L C 0 8 2 8 - 2
P L C 0 8 2 9 - 1
PLC0829-2
PLC0902-1
PLC0902-2
PLC0902-3
PLC0903-1
PLC0903-2
PLC0904-1
PLC0904-2
PLC0905-1
PLC0905-2
P L C 0 9 1 9 - 1
P L C 0 9 1 9 - 2
P L C 0 9 2 2 - 1
P L C 0 9 2 2 - 2
P L C 0 9 2 4 - 1
P L C 0 9 2 4 - 2
P L C 0 9 2 5 - 1
P L C 0 9 2 5 - 2
P L C 0 9 2 9 - 1
PLC0929-2
P L C 0 9 3 0 - 1
PLC0930-2
P L C 1 0 0 1 - 1
P L C 1 0 0 I - 2
P L C 1 0 1 4 - 1
P L C 1 0 1 6 - 1
P L C 1 0 1 6 - 2
P L C 1 0 1 7 - 1
P L C 1 0 1 7 - 2
P L C 1 0 1 7 - 3

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

81
82
82
82
82
82
82
82
82
83
83
84
84
84
85
85
85
85
86
86
86
86
86
86
87
87
85
85
85
85
87
87
87
87

Date
8 / 2 6 / 9 7
8 / 2 8 / 9 7
8 / 2 8 / 9 7
8 / 2 9 / 9 7
8 / 2 9 / 9 7
9 / 2 / 9 7
9 / 2 / 9 7
9 / 2 / 9 7
9 / 3 / 9 7
9 / 3 / 9 7
9 / 4 / 9 7
9/4/97
9 / 5 / 9 7
9 / 5 / 9 7

9 / 1 9 / 9 7
9 / 1 9 / 9 7
9 / 2 2 / 9 7
9 / 2 2 / 9 7
9 / 2 4 / 9 7
9 / 2 4 / 9 7
9 / 2 5 / 9 7
9 / 2 5 / 9 7
9 / 2 9 / 9 7
9 / 2 9 / 9 7
9 / 3 0 / 9 7
9 / 3 0 / 9 7
1 0 / 1 / 9 7
1 0 / 1 / 9 7

1 0 / 1 4 / 9 7
1 0 / 1 6 / 9 7
1 0 / 1 6 / 9 7
1 0 / 1 7 / 9 7
1 0 / 1 7 / 9 7
1 0 / 1 7 / 9 7

Row
10
9
7

11
22
22
22
22
13
12
22
22
21
22
23
24
24
23
23
24
24
23
15
13
13
15
11
12
12
1 1
17
15
15
17

Col
10
6
5
6
6
13
12
11
7
9
9
6
11
10
11
7

13
10
9
12
10
11
1 1
8
10
1 1
1 1
9

11
7
7
9

11
8

L i f t
N o .
19
19
19
17

1
2
3
4
16
18
5
6
9
12

1
1
2
2
3
4
5^6

12 J
13
15
14
16
16
17
17
16
17
17
16

T o t a l
D e n s i t y

( l b / f t 3 ) '
140.9
1 3 1 . 5
130.9
134.4
141.9
134.9
134.7
138.4
136.5
135.0
141.5
133.0
135.6
135.7
136.0
130.3
135.2
126.3
131.7
134.7
133.5
132.9
133.5
136.1
137.0
138.4
138.9
136.0
136.8
136.8
132.6
135.7
136.7
123.2

M o i s t u r e
C o n t e n t

(%)
15.5
16.4
17.2
14.9
16.1
20.2
18.4
16.9
15.3
16.9
17.3
18.1
16.7
16.1
16.6
15.9
11.7
13.7
13.5
14.8
17.9
13.9
13.4
16.5
15.8
17.9
15.2
16.7
16.6
14.9
16.7
15.7
16.2
13.8

Dry
D e n s i t y

( l b / f t 3 )
122.0
113.0
111.7
117.0
122.2
112.2
113.8
118.4
118.4
115.5
120.6
112.6
116.2
116.9
116.6
112.4
121.0
1 1 1 . 1
116.0
117.3
113.2
116.7
117.7
116.8
118 .3
117.4
120.6
116.5
117.3
119 .1
113.6
117.3
117.6
108.3

F e e d s t o c k P i l e Data

M o d i f i e d Proctor S a m p l e N o .
F S P 0 8 1 - S P T - 1
F S P 0 8 2 - S P T - 1
F S P 0 8 2 - S P T -
F S P 0 8 2 - S P T -
F S P 0 8 2 - S P T -
F S P 0 8 2 - S P T -
F S P 0 8 2 - S P T -
F S P 0 8 2 - S P T -
F S P 0 8 2 - S P T -
F S P 0 8 3 - S P T -
F S P 0 8 3 - S P T -
F S P 0 8 4 - S P T -
F S P 0 8 4 - S P T -
F S P 0 8 4 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 6 - S P T -
F S P 0 8 6 - S P T -
F S P 0 8 6 - S P T -
F S P 0 8 6 - S P T -
F S P 0 8 6 - S P T -
F S P 0 8 6 - S P T -
F S P 0 8 7 - S P T -
F S P 0 8 7 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 5 - S P T -
F S P 0 8 7 - S P T -
F S P 0 8 7 - S P T -
F S P 0 8 7 - S P T -
F S P 0 8 7 - S P T -

M a x i m u m
Dry

D e n s i t y
( l b / f t 3 )

122.3
122.4
122.4
122.4
122.4
122.4
122.4
122.4
122.4
122.7
122.7
121.2
121.2
121.2
123.3
123.3
123.3
123.3
120.4
120.4
120.4
120.4
120.4
120.4
120.2
120.2
123.3
123.3
123.3
123.3
120.2
120.2
120.2
120.2

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
11.6
10.8
10.8
10.8
10.8
10.8
10.8
10.8
10.8
12.1
12.1
10.6
10.6
10.6
12.2
12.2
12.2
12.2
9.4
9.4
9.4
9.4
9.4
9.4
13.3
13.3
12.2
12.2
12.2
12.2
13.3
13.3
13.3
13.3

Percent
M o d i f i e d
Proctor 1

99.7%
92.3%
91.2%
95.6%
99.9%
91.7%
92.9%
96.7%
96.5%
94.1%
98.3%
92.9%
95.9%
96.5%
94.6%
91.2%
98.1%
90.1%
96.4%
97.4%
94.0%
96.9%
97.7%
97.0%
98.4%
97.6%
97.8%
94.5%
95.1%
96.6%
94.5%
97.6%
97.8%
90.1%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

3.9
5.6
6.4
4.1
5.3
9.4
7.6
6.1
4.5
4.8
5.2
7.5
6.1
5.5
4.4
3.7
0.5
1.5
4.1
5.4
8.5
4.5
4.0
7.1
2.5
4.6
3.0
4.5
4.4
2.7
3.4
2.4
2.9
0.5

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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T a b l e 1 1 : C o n s t r u c t i o n Q u a l i t y Contro l o f S o l i d i f i e d / S t a b i l i z e d M a t e r i a l b y S a n d Cone D e n s i t y T e s t

M o n o l i t h Data

S a n d c o n e T e s t
N o .

PLC 1022-1
PLC 1022-2
PLC 1029-1
PLC 1029-2
PLC 1030-1
PLC 1030-2
P L C 1 0 3 1 - 1
PLC 103 1-2
PLC 11 05-1
PLC 11 06-1
P L C 1 1 1 3 - 1
PLC1 113-2

F e e d s t o c k
P i l e

S o u r c e
Batch N o .

87
87
87
87
87
88
88
88
88
88
88
88

Date
1 0 / 2 2 / 9 7
10/22/97
1 0 / 2 9 / 9 7
1 0 / 2 9 / 9 7
1 0 / 3 0 / 9 7
1 0 / 3 0 / 9 7
1 0 / 3 1 / 9 7
1 0 / 3 1 / 9 7
1 1 / 5 / 9 7
1 1 / 6 / 9 7

1 1 / 1 3 / 9 7
1 1 / 1 3 / 9 7

Row
23
20
24
24
24
23
22
22
23
6
7
7

Col
1 1
11
11
10
9
8
8
9
9
10
6
5

L i f t
N o .

7
13
8
9
10
11
13
13
14
20
20
20

T o t a l
Dens i ty

( l b / f t 3 ) '
136.9
132.2
136.4
132.2
134.7
135.3
133.6
132.1
132.5
133.7
133.5
133.2

M o i s t u r e
C o n t e n t

(%)
15.9
14.0
18.5
17.5
17.2
19.6
15.1
17.3
18.2
16.3
14.8
12.4

Dry
D e n s i t y

( l b / f t 3 )
1 1 8 . 1
116.0
1 1 5 . 1
112.5
114.9
113.1
116.1
112.6
112.1
115.0
116.3
118.5

F e e d s t o c k P i l e Data

M o d i f i e d Proctor S a m p l e N o .
F S P 0 8 7 - S P T - 1
F S P 0 8 7 - S P T - 1
F S P 0 8 7 - S P T -
F S P 0 8 7 - S P T -
F S P 0 8 7 - S P T - 1
F S P 0 8 8 - S P T - 1
F S P 0 8 8 - S P T - 1
F S P 0 8 8 - S P T -
F S P 0 8 8 - S P T -
F S P 0 8 8 - S P T -
F S P 0 8 8 - S P T -
F S P 0 8 8 - S P T -

M a x i m u m
Dry

D e n s i t y
( l b / f t 1 )
120.2
120.2
120.2
120.2
120.2
122.0
122.0
122.0
122.0
122.0
122.0
122.0

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
13.3
13.3
13.3
13.3
13.3
13.4
13.4
13.4
13.4
13.4
13.4
13.4

Percent
M o d i f i e d
Proc tor 2

98.3%
96.5%
95.7%
93.6%
95.6%
92.7%
95.2%
92.3%
91.9%
94.3%
95.3%
97.1%

M o n o l i t h Data
M o i s t u r e
C o n t e n t

V a r i a n c e
(%) 3

2.6
0.7
5.2
4.2
3.9
6.2
1.7
3.9
4.8
2.9
1.4
1.0

N o t e
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

N o t e s :1 lb/ f t 3 = p o u n d s per cubic f e e t2 A c c e p t a n c e criteria 90%3 A c c e p t a n c e cri teria +4 to +6% over o p t i m u m moisture content
4 R e t e s l e d

E v a l u a t e d and d e t e rmined to be a c c e p t a b l e
Recompac t ed and re t e s t ed
Removed and r e p l a c e d w i th f r e s h soil cement
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T a b l e 1 2 : P e r m e a b i l i t y T e s t R e s u l t s f o r C l a y

C l a y
S a m p l e

A
A
C
C
C
C
C
D
D
D
E
E
E
F
G
G
G
I I
I I

Maximum
Dry Dens i ty

( l b / f t 3 )
118.0
118.0
116.6
116.5
116.6
116.6
116.6
115.6
115.6
115.6
114.3
114.3
114.3
115.2
113.0
113.0
113.0
114.5
114.5

O p t i m u m
M o i s t u r e
C o n t e n t

(%)
13.6
13.6
14.5
14.5
14.5
14.5
14.5
13.8
13.8
13.8
15.5
15.5
15.5
15.0
16.0
16.0
16.0
15.5
15.5

T e s t
No.

A P 3
A - l
C-l
C-2
C-3
C-4
C-5
D-l
D-2
D-3
E-l
E-2

E-2A
F - l
G-l
G-2
G-3
H - l
H - 2

Dry
Dens i ty

( l b / f t 3 )
115.9
113.5
111 .2
115.7
108.9
105.6
104.9
104.6
113.4
114.9
108.5
110.8
112.9
107.8
109.5
108.3
110.0
106.7
1 1 1 . 5

Percent
C o m p a c t i o n

(%)
98.2
96.2
95.4
99.2
93.4
90.6
90.0
90.5
98.1
99.4
94.9
96.9
98.8
93.6
96.9
95.8
97.4
93.2
97.4

M o l d i n g
M o i s t u r e
C o n t e n t

(%)
16.7
17.8
7.9

11.8
20.1
20.6
14.1
18.9
15.0
14.6
16.9
16.2
15.6
18.7
15.1
15.1
17.6
16.9
17.5

M o i s t u r e
C o n t e n t

V a r i a n c e
(%)
3.1
4.2

-6.6
-2.7
5.6
6.1
-0.4
5.1
1.2
0.8
1.4
0.7
0.1
3.7
-0.9
-0.9
1.6
1.4
2.0

P e r m e a b i l i t y
( c m / s e c )
3.30E-08
1.20E-08
7.50E-07
7.30E-08
1.10E-08
1.70E-08
1.20E-05
2.50E-06
1.60E-07
4.70E-08
6.00E-07
1.50E-07
9.00E-08
8.10E-08
9.90E-07
l.OOE-06
2.80E-08
2.20E-07
2.00E-08

N o t e s :
I b / f t 3 = p o u n d s p e r cubic f e e t
cm/sec = c en t ime t e r s per second



T a b l e 13: Summary of Rock Q u a l i t y Scores for Rip Rap and Gravel Mater ia l

L A B O R A T O R Y T E S T
W E I G H T I N G

F A C T O R
I G N E O U S ROCK

S A M P L E
W E I G H T I N G

F A C T O R
S A M P L E

S C O R E
B E S T

P O S S I B L E
I G N E O U S

A L B E R T F R E I & S O N S ROCK Q U A L I T Y S C O R E F O R R I P R A P
S A M P L E 1 ( 0 % P L A C E M E N T L E V E L )
S P E C I F I C G R A V I T Y
A B S O R P T I O N %
S O D I U M S U L F A T E %
L / A A B R A S I O N

S A M P L E 2 (25% P L A C E M E N T L E V E L )
S P E C I F I C G R A V I T Y
A B S O R P T I O N %
S O D I U M S U L F A T E %
L / A A B R A S I O N

S A M P L E 3 (50% P L A C E M E N T L E V E L )
S P E C I F I C G R A V I T Y
ABSORPTION %
S O D I U M S U L F A T E %
L / A A B R A S I O N

S A M P L E 4 (75% P L A C E M E N T L E V E L )
S P E C I F I C G R A V I T Y
ABSORPTION %
S O D I U M S U L F A T E %
L / A A B R A S I O N

9
2

11
I

T O T A L
SCORE

9
2

11
1

T O T A L
SCORE

9
2

11
1

T O T A L
SCORE

9
2

11
1

T O T A L
SCORE

10
8.5

10
0

2 1 7 / 2 3 0 =

10
8

10
0

2 1 6 / 2 3 0 =

10
9

10
1

219/230 =

10
9.5

10
0.6

219.6/230 =

90
17

110
0

217
94.3%

90
16

110
0

216
93.9%

90
18

110
1

219
95.2%

90
19

110
0.6

219.6
95.5%

90
20

110
10

230

90
20

110
10

230

90
20

110
10

230

90
20

110
10

230

W E S T E R N M O B I L E ROCK Q U A L I T Y SCORE F O R A G G R E G A T E
S P E C I F I C G R A V I T Y
ABSORPTION %
S O D I U M S U L F A T E %
L / A A B R A S I O N

9
2

11
1

T O T A L
SCORE

9.2
5.6

9
1.1

194.1/230 =

82.8
11.2

99
1 . 1

194.1
84.4%

90
20

110
10

230



T a b l e 14: S u m m a r y o f C l a y Cover F i e l d C o m p a c t i o n T e s t Resul t s

Sandcone
T e s t N o .

I C 1 I 2 1 T O P - 1
I C 1 1 2 4 T O P - 1
I C I I 2 4 T O P - 2

I C 1 1 2 4 T O P 1 A
I C 1 1 2 4 T O P 2 A
I C 1 1 2 5 T O P - 1
I C 1 1 2 5 T O P - 2
I C 1 1 2 6 T O P - 1
I C 1 1 2 6 T O P - 2
I C 1 2 0 2 T O P - 1

I C 1 2 0 2 T O P 1 A
I C 1 2 0 8 T O P - 1
I C 1 2 0 8 T O P - 2
I G 1 2 0 8 T O P - 3
IC1208TOP-4
I G 1 2 0 9 T O P - 1
I C 1 2 0 9 T O P - 2
1C 121 STOP- 1
I C 1 2 1 5 T O P - 2
IC0227TOP-3
I C 0 3 1 2 T O P - 1
I C 0 3 1 2 T O P - 2
I C 0 3 1 2 T O P - 3
I C 0 3 1 2 T O P - 4

Date
1 1 / 2 1 / 9 7
1 1 / 2 4 / 9 7
1 1/24/97
1 1 / 2 4 / 9 7
1 1 / 2 4 / 9 7
1 1 / 2 5 / 9 7
1 1 /25/97
1 1 / 2 6 / 9 7
1 1 / 2 6 / 9 7
1 2 / 2 / 9 7
12/8/97
1 2 / 8 / 9 7
1 2 / 8 / 9 7
1 2 / 8 / 9 7
12/8/97
1 2 / 9 / 9 7
1 2 / 9 / 9 7

1 2 / 1 5 / 9 7
12/15/97
2 / 2 7 / 9 8
3 / 1 2 / 9 8
3 / 1 2 / 9 8
3 / 1 2 / 9 8
3 / 1 2 / 9 8

Row
N o .
4
8
6
8
6
8
10
10
7
15
14
4
8
12
12
17
17
20
20
20
20
20
12
12

Col
No.

5
5
7
5
7
5
7
6
9
9
9
10
10
10
7
10
7
7
10
7
10
7
10
7

Wet
Density

( P C F )
128.9
125.9
127.6
134.0
134.4
128.7
131.3
129.5
129.1
127.4
124.8
126.0
126.6
123.6
103.5
125.0
123.6
121.2
121.2
133.1
133.0
130.8
128.1
127.2

Moisture
Content

( % )
21.3
15.4
17.0
16.4
18.8
15.3
15.4
19.0
19.0
17.6
18.9
20.7
21.6
22.4
17.4
19.4
18.3
20.0
20.0
18.3
18.0
18.7
17.7
18.2

Dry
Density

( P C F )
106.3
109.1
109.1
1 1 5 . 1
113.1
1 1 1 . 6
113.8
108.8
108.5
108.3
105.0
104.4
104.1
101.0
88.2
104.7
104.5
101.0
101.0
112.5
112.7
110.2
108.8
107.6

Percent
C o m p a c t i o n ( % )

92.5
95.0
95.0
100.2
98.4
97.1
99.0
94.7
94.4
94.3
91.4
90.9
91.0
87.9
76.8
91.1
90.9
87.9
87.9
97.9
98.1
95.9
94.7
93.6

N o t e s
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S

1
1

P A S S
P A S S

1
1

P A S S
P A S S , R T 1 2 1 5 T O P - 2
P A S S . R T 1 2 1 5 T O P - 1
P A S S , R T 1 2 0 8 T O P - 3
P A S S , R T 1 2 0 8 T O P - 4

N O T E S :
1 ) M o i s t u r e c o n d i t i o n e d , r e c ompac t ed a n d re te s t ed
2 ) R T : Retest
3) A c c e p t a n c e c r i t e r i on for c l a y p l a c e d on top of m o n o l i t h : 90 % of averaged maximum dry d e n s i t y ( 1 1 4 . 9 pcf)
4) C l a y cover was p l a c e d in one s i n g l e l i f t on top of the m o n o l i t h .
5) S a n d cone t e s t s were p e r f o r m e d in accordance with ASTM D-1556.
pcf = p o u n d s per cubic f o o t



T a b l e 14a: S u m m a r y o f F i e l d C o m p a c t i o n T e s t R e s u l t s f o r R S C L P l a c e m e n t ( S i d e s l o p e s )

S a n d c o n e
T e s t N o .

I C 0 2 2 4 S S - 1
I C 0 2 2 4 S S - 2
I C 0 2 2 5 S S - 1
I C 0 2 2 5 S S - 2
I C 0 2 2 5 E S - 3
I C 0 2 2 6 E S - 1
I C 0 2 2 6 E S - 2
I C 0 2 2 7 E S - 1
I C 0 2 2 8 S S - 1
I C 0 2 2 8 E S - 2
I C 0 2 2 8 E S - 3

I C 0 3 0 2 W S - 1
I C 0 3 0 2 W S - 2
I C 0 3 0 3 W S - 1
I C 0 3 0 3 S S - 2
I C 0 3 0 3 E S - 3
I C 0 3 0 3 S S - 4
I C 0 3 0 4 S S - 1
IC0304ES-2

I C 0 3 0 4 W S - 3
I C 0 3 0 5 W S - 1
I C 0 3 0 5 S S - 2
I C 0 3 0 5 E S - 3
I C 0 3 0 5 S S - 4

I C 0 3 0 5 W S - 5
I C 0 3 0 5 W S - 6
I C 0 3 0 6 W S - 1
I C 0 3 0 6 S S - 2
I C 0 3 0 6 N S - 3
I C 0 3 0 6 E S - 4
I C 0 3 0 9 N S - 1

Date
2 / 2 4 / 9 8
2 / 2 4 / 9 8
2 / 2 5 / 9 8
2 / 2 5 / 9 8
2 / 2 5 / 9 8
2 / 2 6 / 9 8
2 / 2 6 / 9 8
2 / 2 7 / 9 8
2 / 2 8 / 9 8
2 / 2 8 / 9 8
2 / 2 8 / 9 8

3 / 2 / 9 8
3 / 2 / 9 8
3 / 3 / 9 8
3 / 3 / 9 8
3 / 3 / 9 8
3 / 3 / 9 8
3 / 4 / 9 8
3 / 4 / 9 8
3 / 4 / 9 8
3 / 5 / 9 8
3 / 5 / 9 8
3 / 5 / 9 8
3 / 5 / 9 8
3 / 5 / 9 8
3 / 5 / 9 8
3 / 6 / 9 8
3 / 6 / 9 8
3 / 6 / 9 8
3 / 6 / 9 8
3 / 9 / 9 8

Row
N o .
3
3
3
2
4
7
12
19
3
4
19
15
9
9
2
5
2
2

21
21
21
2
5
2
12
6
12
2

24
6

24

Col
N o .
7
7
7
9

11
12
12
11
7

11
11
4
4
4
9
12
9
9
12
4
4
9

12
9
3
3
3
9
10
12
10

L i f t
N o .

1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2
3
2

Wet
D e n s i t y

( P C F )
125.8
124.4
125.8
129.5
121.7
139.0
129.3
125.6
131.9
131.0
128.2
130.5
126.5
129.0
126.3
126.5
124.6
125.1
132.6
122.3
127.5
125.4
127.2
124.3
125.0
128.5
128.3
128.4
123.7
130.0
128.0

M o i s t u r e
C o n t e n t

(%)
19.1
18.8
20.4
18.6
20.5
19.2
19.6
18.7
17.1
19.0
19.1
20.7
18.6
19.8
19.3
20.7
20.9
21.0
19.1
19.9
19.8
21.4
20.8
20.8
18.3
19.8
17.7
17.6
17.5
15.7
18.5

Dry
D e n s i t y

( P C F )
105.6
104.7
104.5
109.2
101.0
116.6
108.1
105.8
112.6
110.1
107.6
108.1
106.7
107.7
105.9
104.8
103.1
103.4
111.3
102.0
106.4
103.3
105.3
102.9
105.7
107.3
109.0
109.2
105.3
112.4
108.0

M i n i m u m
Dry D e n s i t y

( P C F )
107.2
107.6
105.7
107.8
105.6
107.1
106.7
107.7
109.5
107.4
107.2
105.4
107.8
106.4
107.0
105.4
105.2
105.1
107.2
106.3
106.4
104.6
105.3
105.3
108.2
106.4
108.8
109.0
109.1
1 1 1 . 1
107.9

N o t e s
1
1 , R T 0 2 2 4 S S - 1
l , R T 0 2 2 4 S S - 2

P A S S
1

P A S S
P A S S
1
P A S S , R T 0 2 2 5 S S - 1
P A S S , R T 0 2 2 5 E S - 3
P A S S , R T 0 2 2 7 E S - 1
P A S S
1

P A S S , R T 0 3 0 2 W S - 2
1
1
1 . R T 0 3 0 3 S S - 2
l , R T 0 3 0 3 S S - 4

P A S S
1
P A S S , R T 0 3 0 4 W S - 3
1 , R T 0 3 0 4 S S - 1
P A S S , R T 0 3 0 3 E S - 3
1 . R T 0 3 0 5 S S - 2
1

P A S S
P A S S , R T 0 3 0 5 W S - 5
P A S S , R T 0 3 0 5 S S - 4
1

P A S S
P A S S , R T 0 3 0 6 N S - 3
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T a b l e 14a: S u m m a r y o f F i e l d C o m p a c t i o n T e s t R e s u l t s f o r R S C L P l a c e m e n t ( S i d e s l o p e s ) cont.

S A N D C O N E
T E S T N O .

I C 0 3 1 0 E S - 1
I C 0 3 1 0 W S - 2
I C 0 3 1 0 N S - 3
I C 0 3 1 2 S S - 1

I C 0 3 1 2 W S - 2
I C 0 3 1 3 W S - 1
I C 0 3 1 3 E S - 2

I C 0 3 1 3 W S - 3
I C 0 3 1 4 E S - 1

I C 0 3 1 4 W S - 2
I C 0 3 1 4 W S - 3
I C 0 3 1 4 E S - 4
I C 0 3 1 6 E S - 1
I C 0 3 1 6 E S - 2
I C 0 3 3 1 S S - 1
I G 0 3 3 1 S S - 2
I C 0 3 3 1 S S - 3
I C 0 4 0 1 S S - 1
I C 0 4 0 1 S S - 2
I C 0 4 0 1 S S - 3
I C 0 4 0 1 S S - 4
I C 0 4 0 1 S S - 5
I C 0 4 0 2 S S - 1
I C 0 4 0 2 S S - 2

D A T E
3 / 1 0 / 9 8
3 / 1 0 / 9 8
3 / 1 0 / 9 8
3 / 1 2 / 9 8
3 / 1 2 / 9 8
3 / 1 3 / 9 8
3 / 1 3 / 9 8
3 / 1 3 / 9 8
3 / 1 4 / 9 8
3 / 1 4 / 9 8
3 / 1 4 / 9 8
3 / 1 4 / 9 8
3 / 1 6 / 9 8
3 / 1 6 / 9 8
3 / 3 1 / 9 8
3 / 3 1 / 9 8
3 / 3 1 / 9 8
4 / 1 / 9 8
4 / 1 / 9 8
4 / 1 / 9 8
4 / 1 / 9 8
4 / 1 / 9 8
4 / 2 / 9 8
4 / 2 / 9 8

ROW
N O .

15
17
24
2
17
17
9
16
9
16
6
9

21
21

1
1
1
1
1
1
1
1
1
1

COL
N O .

2
5
9
8
5
5
13
3
13
3
2
13
12
12
5
5
5
5
5
5
5
5
5
5

L I F T
N O .

3
3
3
3
3
3
4
4
4
4
4
4
4
4
1
2
2
2
2
2
2
2
3
2

W E T
D E N S I T Y

( P C F )
127.9
123.7
128.1
129.1
123.7
129.4
127.7
122.4
122.2
128.3
129.4
130.7
126.3
127.5
129.3
131.5
134.5
136.7
127.4
125.3
127.0
131.7
129.8
132.4

M O I S T U R E
C O N T E N T

(%)
18.4
18.7
21.1
18.2
17.0
17.5
17.4
17.8
16.5
18.0
17.2
16.7
19.4
19.7
14.7
13.1
13.4
13.1
18.4
22.5
16.5
15.7
14.0
15.0

DRY
D E N S I T Y

( P C F )
108.0
104.2
105.8
109.2
105.7
110.1
108.8
103.9
104.9
108.7
110.4
112.0
105.8
106.5
112.7
116.3
118.6
120.9
107.6
102.3
109.0
113.8
113.9
115.1

M I N I M U M
D R Y D E N S I T Y

( P C F )
108.0
107.7
104.9
108.3
109.7
109.1
109.2
108.7
110.2
108.5
109.4
110.0
106.9
106.5
112.3
114.1
113.8
114.1
108.0
103.3
110.2
111.1
113.1
112.0

N O T E S
P A S S
1

P A S S
P A S S
1 . R T 0 3 1 0 W S - 2
P A S S , R T 0 3 1 2 W S - 2
1
1
l , R T 0 3 1 3 E S - 2
P A S S , R T 0 3 1 3 W S - 3
P A S S
P A S S , R T 0 3 1 4 E S - 1
1
P A S S . R T 0 3 1 6 E S - 1
P A S S ,
1
l , R T 0 3 3 1 S S - 2
1 . R T 0 3 3 1 S S - 3
1 . R T 0 4 0 1 S S - 1
1 . R T 0 4 0 1 S S - 2
l , R T 0 4 0 1 S S - 3

P A S S
P A S S
P A S S , R T 0 4 0 1 S S - 4

N O T E S :
1) M o i s t u r e c o n d i t i o n e d , recompacted and rete s ted
2 ) R T : Retest
3) A c c e p t a n c e cri terion for c l a y p l a c e d on s ide s l o p e s : minimum dry d e n s i t y which varies with moisture content
4) S a n d cone t e s t s were p e r f o r m e d in accordance with ASTM D-1556 procedures .



T a b l e 15: S u m m a r y of Cover Material Placed

Cover Mater ia l
C l a y
Sand

Gravel
Rip Rap

T o n s Placed
21,011
11,416
10,984
17,956

S o u r c e
Bluestone A g g r e g a t e
Bluestone A g g r e g a t e

Western Mobi l
Albert Fre i & S o n s



T a b l e 16: R e s u l t s o f Gamma S u r v e y o f M o n o l i t h Cover S y s t e m

S u r v e y
L o c a t i o n

9600
9601
9602
9603
9604
9605
9606
9607
9608
9609
9610
9611
9612
9613
9614
9615
9616
9617
9618
9619
9620
9621
9622
9623
9624
9625
9626
9627
9628
9629

G a m m a
[ s u r f a c e ]

( u R / h )
12.0
11.0
13.0
10.5
12.0
12.0
11.5
11.0
13.0
10.5
10.0
10.5
11.5
11.0
12.0
12.0
12.0
12.0
11.0
14.0
12.0
12.0
13.0
11.0
15.0
10.0
11.0
10.0
10.5
12.0

G a m m a [ 1 meter
above s u r f a c e ]

( u R / h r )
12.0
11.0
13.0
10.5
12.0
12.0
12.0
11.0
13.0
10.5
10.0
11.0
11.5
11.0
12.0
12.0
12.5
12.0
11.0
14.0
12.0
12.0
13.0
11.0
16.0
10.0
10.5
10.0
10.5
12.0

S u r v e y
L o c a t i o n

9630
9631
9632
9633
9634
9635
9636
9637
9638
9639
9640
9641
9642
9643
9644
9645
9646
9647
9648
9649
9650
9 6 5 1
9652
9653
9654
9655
9656
9657
9658
9659

Gamma
[ s u r f a c e ]
( u R / h r )

12.0
12.0
10.0
13.0
11.0
10.0
11.0
12.0
11.0
11.0
12.0
13.0
12.0
11.0
13.0
13.0
12.0
12.0
13.0
16.0
11.0
11.0
11.0
10.5
11.0
11.0
11.0
12.0
10.0
11.0

G a m m a [ 1 meter
above s u r f a c e ]

( u R / h r )
12.0
12.0
10.0
13.0
11.0
10.0
11.0
12.0
11.0
11.0
12.0
13.0
12.0
11.0
13.0
13.0
12.0
12.5
13.0
16.0
11.0
11.0
11.0
10.5
11.0
11.0
11.0
12.0
10.0
10.5

S u r v e y
L o c a t i o n

9660
9661
9662
9663
9664
9665
9666
9667
9668
9669
9670
9671
9672
9673
9674
9675
9676
9677
9678
9679
9680
9681
9682 __j
9683
9684
9685
9686
9687
9688
9689

G a m m a
[ s u r f a c e ]
( u R / h r )

11.0
11.5
13.0
11.0
11.0
12.0
12.0
13.0
12.0
13.0
11.5
12.0
13.0
14.0
17.0
11.0
11.5
12.0
11.5
12.0
11.0
14.0
12.0
11.0
10.0
11.0
11.0
12.0
11.5
12.0

Gamma [ 1 meter
above s u r f a c e ]

( u R / h r )
11.0
11.0
13.0
11.0
11.5
12.0
12.0
13.0
12.0
13.0
11.5
12.0
13.0
14.0
17.0
11.0
11.0
12.0
11.0
12.0
11.0
14.0
12.0
11.0
10.0
11.0
11.0
12.0
11.5
12.0

Page 1 of 3



T a b l e 1 6 : R e s u l t s o f Gamma S u r v e y o f M o n o l i t h Cover S y s t e m

S u r v e y
L o c a t i o n

9690
9691
9692
9693
9694
9695
9696
9697
9698
9699
9700
9701
9702
9703
9704
9705
9706
9707
9708
9709
9710
9 7 1 1
9712
9713
9714
9715
9716
9717
9718
9719

Gamma
( s u r f a c e ]

( u R / h )
12.0
1 1 . 5
12.0
12.0
14.0
12.0
12.0
12.0
14.0
17.0
12.0
12.0
11.5
11.0
11.0
11.0
13.0
12.0
11.0
12.0
11.0
11.0
12.0
11.0
12.0
11.0
11.0
12.0
14.0
20.0

G a m m a |1 meter
above s u r f a c e ]

( u R / h r )
12.0
11.5
12.0
12.0
14.0
12.0
12.0
12.0
14.0
17.0
12.0
11.5
11.5
11.0
11.0
11.0
13.0
12.0
11.5
12.0
11.0
11.0
12.0
11.0
12.0
11.0
11.0
12.0
14.0
20.0

S u r v e y
L o c a t i o n

9720
9721
9722
9723
9724
9725
9726
9727
9728
9729
9730
9731
9732
9733
9734
9735
9736
9737
9738
9739
9740
9741
9742
9743
9744
9745
9746
9747
9748
9749

Gamma
[ s u r f a c e ]
( u R / h r )

12.0
12.0
12.0
12.0
17.0
11.0
11.5
12.0
11.0
11.0
11.0
12.0
10.0
10.0
11.0
12.0
11.0
12.0
11.0
11.0
11.0
12.5
11.0
13.0
12.0
12.0
12.5
13.0
13.0
17.0

Gamma |1 meter
above s u r f a c e ]

( u R / h r )
12.0
12.0
12.0
12.0
17.0
11.0
11.0
12.0
11.0
11.0
11.0
11.5
10.0
10.0
11.0
12.0
11.0
12.0
11.0
11.5
11.0
12.5
11.0
13.0
12.0
12.0
12.5
13.0
13.0
17.0

S u r v e y
L o c a t i o n

9750
9751
9752
9753
9754
9755
9756
9757
9758
9759
9760
9761
9762
9763
9764
9765
9766
9767
9768
9769
9770
9771
9774
9776
9777
9778
9779
9780
9781

"9782

Gamma
[ s u r f a c e ]
( u R / h r )

11.5
10.5
11.0
11.0
12.0
11.0
11.0
13.0
10.0
11.0
11.0
11.0
11.0
12.0
11.0
11.5
12.0
11.0
12.0
12.0
12.0
12.0
18.5
11.0
10.5
10.0
11.0
11.5
12.0
12.0

G a m m a [ 1 meter
above s u r f a c e ]

( u R / h r )
11.0
11.0
11.0
11.0
12.0
11.0
11.0
13.0
10.0
11.0
11.0
11.0
11.0
12.0
11.0
11.5
12.0
11.0
12.0
12.0
12.0
12.0
18.0
11.0
10.5
10.0
11.0
12.0
12.0
12.0
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T a b l e 16: R e s u l t s o f Gamma Survey o f M o n o l i t h Cover S y s t e m

S u r v e y
L o c a t i o n

9783
9784
9785
9786
9787
9788
9789
9790
9791
9792
9795
9796
9797
9798
9799
9801
9802
9803
9804
9805
9806
9807
9808
9809
9810
9 8 1 1
9 8 1 2
9815
9816
9817

G a m m a
( s u r f a c e )

( u R / h )
12.0
20.0
12.0
12.0
11.0
11.0
11.5
11.0
11.5
14.0
11.0
12.0
12.0
12.0
12.0
10.0
10.5
11.0
10.0
12.0
12.0
11.0
12.0
13.0
12.0
12.0
11.0
12.0
12.0
13.0

G a m m a [ 1 meter
above s u r f a c e ]

( u R / h r )
12.0
20.0
12.0
11.5
11.0
11.0
11.5
11.0
11.5
14.0
11.0
12.0
12.0
12.0
12.0
10.0
10.0
11.0
10.0
12.0
12.0
11.0
12.0
13.0
12.0
12.0
11.0
12.0
12.0
13.0

Survey
L o c a t i o n

9818
9819
9821
9822
9823
9824
9825
9826
9827
9829
9830
9831
9832
9833
9834
9835
9836
9838
9839
9840
9841
9842
9844
9845
9846
9850
9851
9852
9853
9854

Gamma
[ s u r f a c e ]
( u R / h r )

11.0
11.0
11.0
10.0
11.0
11.0
11.0
12.0
11.0
12.0
12.0
11.0
11.0
11.0
12.0
12.0
11.0
14.0
12.0
13.5
12.0
12.0
11.0
11.0
11.0
17.0
17.0
17.0
16.5
18.0

Gamma [ 1 meter
above s u r f a c e ]

( u R / h r )
11.5
11.0
11.0
10.0
11.0
11.0
11.0
12.0
11.0
12.0
12.0
11.0
11.0
11.0
12.0
12.0
11.0
14.0
12.0
13.0
12.0
1 1 . 5
11.0
11.0
11.0
17.0
17.0
17.0
16.5
18.0

„ Gamma Gamma [1 meter
. .. [ s u r f a c e ] above s u r f a c e ]L ° C a t l 0 n ( u R / h r ) ( u R / h r )

9855 18.0 18.5
9856 17.0 17.0

N o t e s :
S u r v e y c onduc t ed 6 / 2 3 / 9 8 a n d 6 / 2 4 / 9 8
Background = 11 uR
S u r v e y c onduc t ed w i th L u d l u m M e a s u r e m e n t s I n c . M i c r o R M e t e r M o d e l N o . 1 9 , S e r i a l N o . 98063
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T a b l e 17: M o n o l i t h Cover Radon F l u x Measurements

Grid
L o c a t i o n

9505
9 5 1 1
9504
9503
9502
9501
9500
9506
9512
9513
9514
9510
9509
9508
9507

S a m p l e
I . D .

D9505
D 9 5 1 1
D9504
D9503
D9502
D9501
D9500
D9506
D9512
D9513
D9514
D9510
D9509
D9508
D9507

Radon F l u x
( p C i / m z s )

0.25
0.39
0.02
0.04
0.00
0.04
0.02
0.04
0.02
0.04
0.02
0.00
0.05
0.00
0.03

Error ±
( p C i / m 2 s )

0.04
0.05
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

LLD
( p C i / m 2 s )

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Average Radon F l u x : 0.06 pCi/m 2 s

Blank Cani s t er Analysi s
Grid

Loca t i on
Blank

S a m p l e
I . D .

Blank 1
Radon F l u x

( p C i / m 2 s )
0.03

Error ±
( p C i / m 2 s )

0.03
LLD

( p C L W s )
0.03

Recount Canister Analysi s
Grid

Loca t i on
9505

Recount
9514

Recount

S a m p l e
I . D .

D9505
D9505
D9514
D9514

Radon F l u x
( p C i / m z s )

0.25
0.24
0.02
0.02

Error ±
( p C I / m 2 s )

0.04
0.06
0.03
0.05

LLD
( p C i / m 2 s )

0.01
0.06
0.01
0.06

Prec i s i on , RPD
6.0%
0.0%

Average Precision (RPD) of Canister Recount A n a l y s i s : 3.0%

N o t e s :
LLD = lower limit of d e t e c tab l e activity
p C i / m ^ s = picocuries per square meter per second
RPD = relative percent d i f f e r e n c e



T a b l e 18 - S i t e Perimeter Radon Gas S a m p l i n g Resul t s

Device I.D.
B058
D024
A044
A008
B074
D072
F 1 4 8
F 2 0 8
A050
E076
B037
F 0 1 0
E165
E138
A089
F 0 3 3
F 0 5 0
F 0 1 9
B078
B050
F044
F 1 9 1
F 0 5 5
A081

Radon ( p C i / 1 )
0.33
0.45
0.30
0.13
0.14
0.22
0.43
0.25
0.19
0.49
0.54
0.00
0.36
0.41
0.30
0.46
0.45
0.39
0.13
0.33

-0.07
0.19

-0.08
0.26

Error ( ± p C i / l )
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

L L D ( p C i / 1 )
0.3
0.3
0.3
0.3
0.4
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.3

Canis ter Recount Analysis
Device I.D.

B058
B058
B037
B037

Radon (pCi/1) | Error ( ± p C i / l )
0.33
0.24
0.54
0.60

0.2
0.4
0.2
0.3

LLD (pCi/1)
0.3
0.6
0.3
0.6

Preci s ion, RPD

30.1%

11.3%

N o t e s :
LLD = lower limit of d e t e c tab l e act ivi ty
pCi/1 = picocuries per l i t er of air
RPD = relative percent d i f f e r e n c e



T a b l e 1 9 : C o m p a c t i o n T e s t s f o r G e n e r a l F i l l P l a c e d o n N o r t h E n d o f S i t e

S a n d c o n e
T e s t N o .

G F 0 2 2 8 N S - 1
G F 0 3 0 2 N S - 1
G F 0 3 0 3 N S - 1
G F 0 5 0 3 N S - 1
G F 0 5 0 3 N S - 2
G F 0 5 0 3 N S - 3
G F 0 5 0 7 N S - 1
G F 0 5 0 7 N S - 2
G F 0 5 0 7 N S - 3
G F 0 5 0 7 N S - 4
G F 0 5 0 8 N S - 1
G F 0 5 0 8 N S - 2

Date
2 / 2 8 / 9 8

3 / 2 / 9 8
3 / 3 / 9 8
5 / 3 / 9 8
5 / 3 / 9 8
5 / 3 / 9 8
5 / 7 / 9 8
5 / 7 / 9 8sumsum
5 / 8 / 9 8
5 / 8 / 9 8

Row
N o .
25
25
25
26
26
26
25
25
25
25
26
26

Col
N o .
7

11
9
9
8
8
10
10
11
10
10
8

L i f t
N o .

1
1
1
1
2
3
1
2
3
4
4
4

M o i s t u r e
C o n t e n t

(%)
13.8
8.8
11.5
15.6
16.1
15.8
14.6
11.1
18.9
16.6
17.2
14.3

Dry
Dens i ty

( P C F )
117.9
121.0
119.5
109.4
110.1
112.3
116.3
121.5
107.6
112.5
107.4
119.1

F i l l S o i l
D e s i g n a t i o n

S I T E C
S I T E C
S I T E C
S I T E E
S I T E E
S I T E E
S I T E E
S I T E A
S I T E D
S I T E E

S I T E D
S I T E A

M a x i m u m
Dry D e n s i t y

( P C F )
121.0
121.0
121.0
120.1
120.1
120.1
120.1
131.0
117.0
120.1
117.0
131.0

Percent
C o m p a c t i o n (%)

97.4
100.0
98.8
91.1
91.7
93.5
96.8
92.7
92.0
93.7
91.8
90.9

N o t e s
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S
P A S S

N O T E S :
1) Acceptance criterion for general fill: 90% of maximum dry density
2) SITE = On-site execavated BAL material used for general fill purposes.
3) Sand cone tests were per formed in accordance with ASTM D-1556 procedures.



R A D I O L O G I C A L I N S T R U M E N T A T I O N
Radiological Instrumentation

D e t a i l e d d e s c r ip t i on s of the radiological instrumentation used at the S i t e are set
f o r t h below.
Geiger Counter

L u d l u m Instrument Company Model 44-9 detec tors connected to L u d l u m M o d e l 3
Ratemeters were used during site activities. Instruments were cal ibrated by an o f f - s i t e
vendor of cal ibration services, at 6-month intervals. Ins t rument s were checked for
f u n c t i o n and de tec t ion e f f i c i e n c y each day. Geiger counters were used for h ea l th p h y s i c s
a p p l i c a t i o n s and scanning incoming and outgoing equipment and environmental sur fac e s
in s u p p o r t areas for sur face contamination by radioactive materials .
A l p h a S c i n t i l l a t i o n Ins trument s

L u d l u m Mode l 43-1 A l p h a S c i n t i l l a t i o n Detectors connected to L u d l u m Mode l
2221 S i n g l e Channel Analyzer s were used during S i t e ac t iv i t i e s . The s i n g l e channel
analyzers could be operated in a ratemeter or counter mode. I n s t r u m e n t s were cal ibrated
by an o f f - s i t e vendor of calibration services at 6-month intervals. Ins t rumen t s were
checked for f u n c t i o n and counting e f f i c i e n c y each day. A l p h a s c i n t i l l a t i o n ins truments
were used for heal th phy s i c s a p p l i c a t i o n s and scanning incoming and ou tgo ing equipment
and environmental surfaces in support areas for contamination by radioac t ive materials .
A l p h a / B e t a Counter

A L u d l u m Mode l 2200 Dual Channel Analyzer with L u d l u m M o d e l 43-10-1 A l p h a
and Beta S c i n t i l l a t i o n Detector was used during S i t e activities. The instrument was
calibrated by an o f f - s i t e vendor of calibration services at 6-month intervals . The
instrument was checked for func t i on and counting e f f i c i e n c y each day. The a l p h a / b e t a
counter was used for measuring the amount of radioactivity present on air f i l t e r s f r o m the
perimeter air monitoring system, on air f i l t e r s from personal air monitoring p u m p s , on
wipes obtained from incoming and outgoing equipment, and f rom environmental surfaces
in the support areas.



Dose Rate Meters
Ludlum Model 19 MicroR Meters were used during S i t e activities. Instruments

were cal ibrated by an o f f - s i t e vendor of calibration services at 6-month intervals. The
instruments were checked for func t ional response each day. Dose rate meters were used to
measure potent ial personal exposure rates in work areas, decontamination f a c i l i t i e s , and
suppor t areas.
Gamma S c i n t i l l a t i o n Instruments

L u d l u m M o d e l 44-10 Gamma S c i n t i l l a t i o n Detectors connected to L u d l u m Model
2221 S i n g l e Channel Analyzers were used during Sit e activities. S i n g l e channel analyzers
could be operated in a ratemeter or counter mode. The instruments were cal ibrated by an
o f f - s i t e vendor of calibration services at 6-month intervals and were checked for func t i ona l
response each day. Gamma s c in t i l la t i on detectors were the pr inc ipa l instrument used for
excavation control for the de t e c t ion of radioactivity in soils.
OCS Gamma Spec t r ome t e r

A Canberra Multichannel Analyzer with a pair of E G & G Gamma S c i n t i l l a t i o n
Detectors (OCS gamma spec trometer) was used during S i t e ac t ivi t i e s . The instrument was
obtained through EPA for use on the Bannock Street Si t e . The OCS gamma spectrometer
was serviced by Canberra as needed. Calibration was per formed on-site on a weekly basis
using radium standards s u p p l i e d by EPA. Calibration was repeated each day the OCS
gamma spec trometer was in use. The OCS gamma spectrometer was used for the semi-
quanti tat ive determination of radium in soil by surrogate measurement of the concentration
of Bismuth-214.
Maintenance and Calibration

Routine instrument maintenance including replacement of bat t er ie s , replacement or
repair of connecting cords, replacement of mylar windows (for a lpha s c in t i l la t ion
de t e c t o r s) and replacement of counting c e l l s for Geiger counters was p er f ormed on-site.
Minor a d j u s t m e n t s to the OCS gamma spectrometer to account for e lectronic d r i f t in the
detectors was also performed. Other maintenance operations were performed o f f - s i t e by
G T S .

All radiation detection instruments except the OCS gamma spectrometer used at the
Bannock S t r e e t S i t e were calibrated by GTS on a 6-month scheduled basis. A d d i t i o n a l l y ,
instruments requiring o f f - s i t e maintenance or repair were recalibrated prior to their return
to use. The OCS gamma spectrometer was calibrated on-site every week and a f t e r any
maintenance ac t iv i t i e s per formed by Canberra.



Instrument Qual i f i ca t i on
I n s p e c t i o n and qual i f i ca t ion operations were performed on radiation monitoring

equipment to determine if the instrument was received in good working order. The
inspect ions included tes t ing for mechanical integrity and operab i l i ty . Certain instruments,
i n c l u d i n g Geiger counters, a l p h a s c in t i l la t i on instruments, and the a l p h a / b e t a counter were
t e s t ed for instrument q u a l i f i c a t i o n . T h e s e tes t s included:

• Determination of e f f i c i e n c y
• Determination of local instrument background
• Determinat ion of instrument response fac tor

Local instrument background was determined in the instrument storage and
maintenance shop in the H e a l t h and S a f e t y trailer located near the northeast corner of the
support zone. For ratemeter instruments, such as the Geiger counters and dose rate meters,
background was determined as the midpoint of the normal range of f l u c t u a t i o n of the
instrument reading with no sources exposed to the instrument. Background was
determined for instruments equipped with counters, such as the gamma s c in t i l la t i on
instruments, a l p h a s c i n t i l l a t i o n instruments, and the a l p h a / b e t a counter by obtaining a
discrete count over a period of at least ten minutes. The gross count was then converted to
a background count rate per minute. Each background count rate was recorded on
appropriate forms.

The a l p h a s c i n t i l l a t i o n instruments and a lpha/b e ta counter were q u a l i f i e d by
e f f i c i e n c y of response to a source of known activity. A minimum of ten timed counts of 1-
minute duration was obtained using an appropriate source. The source for determining
a l p h a par t i c l e d e t e c t i o n e f f i c i e n c y was thorium-230. The source for determining beta
p a r t i c l e d e t e c t i on e f f i c i e n c y was technetium-99. The ten timed counts were used to
ca l cu la t e an average de t ec t ion e f f i c i e n c y for each instrument. Each average e f f i c i e n c y was
recorded on appropr ia t e forms.

Instrument response fa c t or s of 0.4 to 1.6 for ten timed counts were used for
instruments operating in scalar mode. The calculations and value of the response fac tor for
each scalar instrument were recorded on appropriate forms.

Instrument q u a l i f i c a t i o n t e s t s were performed on each instrument upon receipt and
at the beginning of each week. The weekly qualification test results provided a target for
d a i l y evaluation of instrument performance evaluation.

Each instrument was checked for funct ion and response prior to each day's use.
The f u n c t i o n checks included the f o l l o w i n g :

• Mechanical in t egr i ty of the instrument;



• Proper f u n c t i o n at power on;
• Battery l e v e l ;
• Q u a l i t a t i v e response to check source;
• Ins trument background; and
• E f f i c i e n c y .

Daily instrument performance results were compared to the weekly q u a l i f i c a t i o n
tes t s to determine if an instrument was operating within the normal range. The normal
range for an instrument was + 2 calculated standard deviations of the mean for instrument
e f f i c i e n c y and + 2 theoretical standard deviations of the background count rate. If an
instrument did not p er f orm within these limits, the qua l i f i ca t i on test was repeated and new
performance characteristics for the instrument were determined.



T a b l e 9-2
A c t i o n Leve l s and basis for determining the mater ia l s to be excavated

Contaminant
Radium-226

Uranium-
N a t u r a l

A c t i o n Level
5 p C i / g above
background
15 p C i / g above
background

Thorium-230 42 p C i / g

75 p C i / g

Comments
Surfac e so i l s , 40 CFR 192 S u b p a r t B,
averaged over 100 m2.
Subsur face s o i l s , 40 CFR 192 Subpar t B,
averaged over 100 m2.
Subsurface so i l s based on decay to radium-
226 in 1000 years to achieve the subsurface
standard of 15 p C i / g if the concentration of
radium-226 is 0 p C i / g . If the concentration
of radium-226 is greater than 0 p C i / g the
thorium-230 action level will be lower.
Generic protocol for excavation of thorium-
230, DOE, January 25, 1989.
U.S.D.O.E. Order 5480.1

Gamma
Radiation

ALARA

Arsenic
S e l e n i u m
Lead

20 micro-Roentgens
per hour above
background

As Low As
Reasonably
Achievable

160 m g / k g
490 m g / k g
540 m g / k g

Based on the gamma radiat ion standard for
inside buildings of 40 CFR 192, Subpart B;
relevant to i d e n t i f y i n g areas of
contamination.
Excavate radioac t ive materials beyond the
requirements of the numeric standards where
consistent with remedial ob j e c t iv e to
maintain release of radioactivity to the
general environment as low as is reasonably
achievable
These action level s are health-based values
for a trespasser scenario, and thus are
appropriate for surface areas where future
use will be re s tr ic ted.

Reference: Record of Decision, January 28,1992.



P U G M I L L C A L I B R A T I O N
Pugmil l I n s t r u m e n t a t i o n

The p u g m i l l u t i l i z ed by AWS Remediation for proce s s ing the AAL so i l s had a
built-in computer control and d ig i ta l d i splays . The computer control was capable of
c o n t r o l l i n g the rate on input of so i l , cement, f l y a s h and water by weight. Prior to d e l i v e ry
of the p u g m i l l to the S i t e , the S/S proces s ing unit was calibrated by the manufacturer by
c o m p l e t i o n of a l ive load test invo lv ing a soil dry run of 60 tons. The b u i l t - i n contro l s
were then a d j u s t e d to p r o p e r l y record the quantity of so i l s used for cal ibrat ion. The
p u g m i l l was assembled on-site by the manufacturer, and a te s t load of a p p r o x i m a t e l y 50
tons of f e e d s t o c k was processed and discarded for eventual reproce s s ing.

On a d a i l y basis, the e lec tronic controls of the p u g m i l l were checked to re-set the
controls system by c ompl e t ing a zero calibration. On a periodic basis, weights were
p la c ed on a weigh-bar for the so i l , cement and f l y a s h f e e d b e l t s to record the weight
measured by the belt and thus ensure on-going accuracy of the p r o c e s s i n g unit f e e d
system. The f e e d b e l t l e n g t h s and running speeds were also measured and checked to
v e r i f y the accuracy of the conveyor belt systems f e e d i n g s o i l , cement and f l y a s h to the
p u g m i l l mixing chamber.

The pugmi l l ut i l ized by FDGTI for processing AAL soils had a built-in computer
control and d i g i t a l d i s p l a y s . The computer control was capab l e of c o n t r o l l i n g the rate of
input for s o i l , cement, fly ash and water by weight. Prior to p r o d u c t i o n , the S/S
proce s s ing unit was calibrated by cycling 15.1 tons ( c e r t i f i e d w e i g h t ) of gravel through
the system. The bui l t- in belt scale registered 14.7 tons. The d ev ia t i on of 2.65% between
15.1 and 14.7 tons was considered acceptable, considering l o s s e s ( i n c l u d i n g moisture
l o s s e s ) during h a n d l i n g and hauling of the gravel f rom the quarry site and h a n d l i n g on-
site. A trial mix run of the pugmil l was conducted on May 15, 1997, proces s ing 60 tons
of the f e e d s t o c k material. The trial run produced a genera l ly uni form mixture of soil
cement which c ompl i ed with the construction s p e c i f i c a t i o n s .



P E R I M E T E R A I R M O N I T O R I N G
Perimeter Air Monitoring

Each monitoring s ta t ion consisted of a raised p l a t f o r m for each sampler. TSP and
PM1 0 sampler s manufactured by Graseby GMW were equipped with enclosures.
Enclosures were fabricated for the RAS samplers. Air monitoring stations were located as
shown in F i g u r e X.

S a m p l i n g S t a t i o n 1 was original ly located along the f enc e s eparat ing the Bannock
Stree t S i t e f r om the F l a n a g a n proper ty on elevated p l a t f o r m s . A f t e r the suppor t trailers
were relocated to the north end of the Si t e , S a m p l i n g S t a t i o n 1 was p la c ed on the roof of
the o f f i c e trailer.

Air monitoring included operating an on-site meteorological s ta t ion. The s ta t i on
was located in the suppor t area with sensors mounted on a mast near the hea l th and s a f e t y
trailer. The weather s tat ion was replaced and upgraded in 1995 prior to the beginning of
S / S proces s ing.

Perimeter air monitoring measured the f o l l o w i n g characteristics on a d a i l y basis:
• T o t a l suspended part iculate s (TSP)
• T o t a l su spended part i cu la t e s equal to or less than 10 microns in diameter (PM

10)
• T o t a l l ong- l iv ed airborne a lpha emitting radionuclides considered as T h o r i u m

230.
The concentration of airborne metals, arsenic, selenium, and l ead, were measured

each week during S/S processing and placement, with the exception of the f i r s t three weeks
where the sample s were analyzed for molybdenum, selenium and lead.

A d d i t i o n a l analys i s was performed when the net downwind concentration of
airborne long-l ived a l p h a par t i c l e emitters considered as Thorium 230 was in excess of the
e f f l u e n t limit for this radionuclide. A portion of the TSP sample for the s tation exhibiting
elevated a l p h a par t i c l e ac t iv i ty was submitted for analysis of uranium, Thorium-230, and
Radium-226.
Air Monitoring Instrumentat ion

Detai l ed d e s c r ip t i on s of the air monitoring instrumentation are set f o r t h below.



Meteoro log i ca l S t a t i o n
Earth Sciences replaced and upgraded the meteorological station during the

shutdown period. The upgraded meteorological station conformed with N a t i o n a l
Oceanographic and Atmospher i c Adminis trat ion (NOAA) requirements for generation of
data for use in national weather reporting and statistical data accumulation programs.

The meteorological s tation instruments were fac tory-ca l ibra t ed prior to i n s t a l l a t i o n .
The wind direction sensor was aligned using a magnetic compass compensated for local
magnetic d e f l e c t i o n as shown on the USGS quadrangles, 39104 ( E n g l e w o o d ) and 39105
( F o r t L o g a n ) .

S h o r t l y a f t e r the commencement of Phase n construction opera t ions , the
anemometer and thermometer were recalibrated. The anemometer was calibrated using an
independen t ly calibrated rotometer. The thermometer was recalibrated with a Nat iona l
I n s t i t u t e o f Sci ence and T e c h n o l o g y (NIST) traceable primary standard thermometer.
T S P S a m p l e r s

T S P s a m p l e s were obtained using Gras eby/GMW T S P samplers . Each T S P
sampler , except for S a m p l i n g S t a t i o n 1, was placed on an elevated p l a t f o r m to al low the
s a m p l i n g surface to be approx imat e ly 2 meters off the ground surface. S a m p l i n g S t a t i o n 1
was located on top of a support trailer.

TSP sampler s were calibrated weekly using m u l t i p l e resi s tance p l a t e s in the
s a m p l i n g or i f i c e and an open-tube manometer to measure the pressure drop in the
calibration chamber as a f unc t i on of the app l i ed mechanical resistance. The ca l i b ra t ing
or i f i c e was s tandardized against an NIST traceable primary s tandard.

The ca l ibrat ion of the TSP samplers was checked between calibrations using a
d i f f e r e n t NIST traceable ca l i bra t ing ori f i ce from the one used in the weekly calibration.

TSP s a m p l e s were obtained each operating day and on nonoperat ing days, when
p o s s i b l e , for a 24 hour period p l u s or minus ¥2 hour as required by EPA's reference method
for TSP sampl ing . F l o w rates during the sampling period were recorded using a Dickson
F l o w Recorder.

TSP sample s were co l l e c t ed on 8-inch by 10-inch g la s s f i b e r f i l t e r s . The f i l t e r s
were co l l e c t ed at the end of the sampl ing period and submitted for gravimetric analys i s of
the retained p a r t i c u l a t e matter.



PM 1 0 S a m p l e r s
G r a s e b y / G M W P M i 0 samplers were located ad jac en t to the TSP sampler s at each of

the f i v e s ampl ing stations. The samplers were calibrated by the same means and at the
same frequency as the TSP samplers. The silicone f i l m on the i m p i n g e r p l a t e was cleaned
and replaced periodical ly. The sampling period and sampl ing frequency for P M 1 0 samples
was the same as for TSP sampl ing .

P M 1 0 s ampl e s were c o l l e c t e d on 8-inch by 10-inch quartz f i b e r f i l t e r s . The f i l t e r s
were co l l e c t ed at the end of the sampl ing period and submitted for gravimetric analys i s of
the retained part i cu la t e matter. S a m p l e s for analysis of airborne meta l s and s p e c i f i c
rad ionuc l id e s were obtained from the TSP f i l t e r s .
RAS S a m p l e r s

RAS S a m p l e r s manufactured by Eberline Instruments , Inc . operated c on t inua l ly at
60 l i ters per minute. The RAS S a m p l e r s were located at each of the perimeter air
monitoring s tat ions , and were operated for the same frequency and durat ion as the
par t i cu la t e sampler s . RAS samplers were used to obtain sample s for de t erminat ion of total
long-lived alpha part ic le concentration. The samplers collected airborne radionuclides on a
2-inch g la s s f i b e r f i l t e r analyzed on site for total alpha part i c l e ac t iv i ty a f t e r a h o l d i n g
period for decay of any radon daughters.
Maintenance of Air S a m p l i n g Equipment

The par t i cu la t e s ampl ing equipment was evaluated d a i l y for maintenance and was
maintained as necessary. T y p i c a l l y , variations in f l o w indicated the need for service on a
unit. Earth Sci ence s replaced motor brushes on a regularly s cheduled basis and as needed.
A s u p p l y of spare blower motors, f l o w recording charts, recording pens, timers, and mass
f l o w control l er s was maintained on the S i t e at all times to keep the s a m p l i n g equipment
operat ional.



H E A L T H A N D S A F E T Y I N S T R U M E N T A T I O N
H e a l t h and S a f e t y Instrumentat ion

Detailed d e s c r i p t i o n s of the health and s a f e t y ins trumentation are set f o r t h below.
Personal S a m p l i n g Pumps

Belt-mounted por tab l e personal sampling pumps were used for general purpo s e
exposure monitoring. AWS Remediation utilized SKC personal sampl ing pumps with an
a d j u s t a b l e s a m p l i n g rate of 0.1 to approximate ly 3 liters per minute. The p u m p s were used
for s a m p l i n g airborne dust for radon and long-lived alpha emit t ing rad ionuc l ide s .
Real Time Ambient Dust Monitor

Mini-Rom Aerosol Monitor, Model PBM-3 real time dust monitoring equipment
was used to measure ambient respirable dust. The devices detect airborne dust with a
diameter of 10 microns or less and provide real time direct measurements.
Ammonia Monitor

An ammonia monitor was used to determine employee exposure to ammonia gas.
Some of the soils at the Bannock Street S i t e contained unknown ammonium compounds
that released ammonia gas when treated with cement and fly ash. The monitor provided
real time measurements of ammonia to determine respiratory pro t e c t i on for employee s
working in the vicinity of recently prepared S/S material.
Instrument Maintenance and Calibration

Minor maintenance of the H e a l t h and S a f e t y instruments was p er f ormed inc lud ing
replacement of batteries and other user-serviceable parts. Maintenance that could not be
per formed on the S i t e was performed by the manufacturer.

The ammonia detector and dust monitor used by Earth Science s were fa c t o ry
calibrated and did not require additional calibration during the course of the p r o j e c t .
Calibration of personal sampling pumps was performed each time the pumps were placed
into service. Cal ibra t ion was performed using a primary standard BIOS dry t y p e calibrator
to measure sampler f l o w rate immediately before the beginning of a s a m p l i n g event and at
the end of the sampling event. An average f l o w rate for the entire sampl ing event was
cal cu la t ed f r o m the two values. The BIOS dry calibrator is a primary reference calibration
standard and does not require secondary calibration.



Personal (Worker) Survey Instrumentation
Radio l og i ca l surveys were performed with the a lpha s c i n t i l l a t o r and the beta-gamma

meter to monitor for personal contamination each time the employe e l e f t the Exclus ion
Zone (where radioactive impacted soil s were present). E m p l o y e e s were f r i sk ed be fore
leaving the S i t e by p a s s i n g both the alpha s c int i l lator and the beta-gamma meter over their
hands and f e e t . NRC criteria were used.
Clean Area Survey Instrumentation

W e e k l y clean area surveys were conducted in each of the trailers to ensusre that the
clean areas remained uncontaminated. An alpha sc int i l lator, a beta-gamma meter and a
micro-R survey meter were used for this purpose. Several one-minute count readings were
taken in each of the trailers. In addi t i on to the instrument readings , swipe s a m p l e s were
taken at each s a m p l i n g locat ion in the trailers. These swipe sampl e s were analyzed in the
dual channel analyzer to s imul taneous ly count alpha and beta-gamma act ivi ty.



R E S U L T S O F L E A C H A B I L I T Y
A N D S T R E N G T H T E S T S F O R

O I L - I M P A C T E D S O I L S



ONE POINT M O I S T U R E - DENSITY RELATIONS OF S O I L - C E M E N T MIXTURES
A N D C O M P S E S S I V E S T B E N G T H C Y L I N D E R S

]RA> Construction
S.^V. Sbanucfc C h ^ n * " ' ^ Company

Denver Badium Site, Operable Unit VIH

S a m o l c N o , : f*>P(~Z-f^r / Of f '^- II 1 2 - / / 3 Oy /
Sample Lotion, t /**} u r" P'^TCfi/ $7&c£^ — "
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Date:
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O ASTM DSS3, Uti l iz ing Standard Methodology
© ASTM 05 S3, M o d i f i e d by Using ASTM D1557 Compaction Energy

O M e i h o d A
© M e t h o d s

O D M P A C n O N D A T A

Run No.
(1) Wet Weight of S a m p l e + Mold g
(2) Weight of Mold lb
(3 j Wet Weight of S a m p l e (1) - (2) lb
(4) Volume of Mold ft 1

(5) We: Density (3) * (4) Ib/ft3

(6) Dry Density (5) * [1 + (12yiOOl Ib/ft3
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M O I S T T J B E C O N T E N T D A T A '
Container No.
(7) Wet Weight of S a m p l e + Container g
(8) D ry Weight of S a m p l e -*• Container g
(9) Weight of Moisture (7) - (8) g
(10) Weight of Container g
(LI) Net Weight of Dry S a m p l e (S) - (10) g
(12) Moisture Content [(9) -f (1 1)] x 100 %
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C O M P R E S S . V E S T R H M G T H C Y U N D E R S

Prdje c t No. _______
C y l i n d e r I d e n t i f i c a t i o n - -P^
Length: L, «

Psx^ectName

UD = l . l f i AREA:

Date of Test
Tested byt
Maximum lead:
Descripfen af Defects:



S A K E
C O M P R E S S ^ S T H E M O T H O F ^ L - C E M E K T C Y U N D E R S

Project No. Project Name
C y l i n d e r IdenSRcat ian;
Length: L t

u^ = il^liifL"*1-
UD =J15—

AREA:

Date v̂ -n.by
Maximum load:
Descriptian af Defecis:

Description af Fracture:

.In-

.in.



C O M P R E S S i V E

Projec t Na.
C y l i n d e r I d e n t i f i c a t i o n :
Length: LI -

UD =,

Date of Test; 12-
Tested fay;

imum toad:
Descrrptian of Defects:

C Y L I N D E R S
( A S T M C 3 3 )

Prefect Name
- f c t 3 \

Diameter: D, =4.i2)2.%- • in.
n.

.In.

AREA:

(p^il^jSH^.

Dbs. 3-̂ -̂ ^̂ -"

Ce=scripticn cf Fracture:



Acou-Labs® Research, Inc.
4663 T a b l e Mountain Drive Golden. Colorado 80403-1650
(303) 277-9514 FAX (303) 277-9512

"Date: 1 2 / 2 7 / 9 6Page 1
REPORT OF ANALYSIS

Paul T a y l o rEarth Sci enc e s
565 E 70th AveJ n i t 1WDenver, CO 80229

Lab Job Number: 012900 EAR002Date S a m p l e s Received: 1 2 / 1 0 / 9 6
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e -t

' : . C c S l l e c t e c l )' -

Uranium, total ( m g / L )
Radium-226, total ( p C i / L )
Thorium-230, total ( p C i / L )

< 0.005
2 . 5 •*•/- ° - 9

0 . 1 + / - ° - 3

NOTES: «hen p r e s e n t , *** ind i ca t e s that the analyte in question was not requested for that sampl e .

V a r i a b i l i t y of the radioact ive d i s integrat ion process (count ing error) at the
95% c o n f i d e n c e level is 1.96 sigraa and the level of s i g n i f i c a n c e may exceed that
of the reported analy t i ca l re sul t .
S c h e d u l e d s a m p l e d i s p o s a l / r e t u r n da t e s January 26, 1997.

Bud Summers
Radiochemis try S u p e r v i s o r

A n E n v i r o n m e n t a l Labora tory S p e c i a l i z i n g i n :
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^^^anS£r;||BS|':Ci"
i l i i f e ^ T M e ^ c ' d i M J S c ' f e e d ,S&tflZmKy^f?. T ^ S x V - v y Y ^ ' K ••••••
T o t a l Organic Carbon ( r a g / L )
T o t a l Petro l eum H y d r o c a r b o n s ( m g / L )
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< 1
2.0

Notes: When present, *** indi ca t e s that the analyte in question was not requested fop that sample .

S c h e d u l e d sampl e d i s p o s a l / r e t u r n date: January 26, 1997.

Eyda Hergenr ed er
T r u d y L. S c o t t
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REPORT OF ANALYSIS
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565 E 70th AveUnit 1W-Denver, CO 80229

C ; l : i . f e n ^ : i p ^ s i g i ' t ^ i . i : > n i ? f : ; j j - : f

Arsenic , T o t a l ( r a g / L )
Lead, T o t a l ( m g / L ) •
S e l e n i u m , T o t a l ( m g / L )

Lab Job Number: 012900 EAR002Date S a m p l e s Received: 1 2 / 1 0 / 9 6

< 0.05
< O.OS
< O.OS

NOTES: When pre sent , *** i n d i c a t e s that the anatyte in question was not requested for that sanpl e .

S c h e d u l e d s a m p l e d i s p o s a l / r e t u r n date: January 26 , 1997.

Eyda H e r g e n r e d e r
T r u d y L . S c o t t
Laboratory Managers

A n Environmenta l L a b o r a t o r y S p e c i a l i z i n g I n :
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W E L L I N S T A L L A T I O N A N D D E V E L O P M E N T
W e l l I n s t a l l a t i o n

Between J u n e 3 and June 10, 1998, ten monoli th monitoring w e l l s ( U S E - 1 through
U S E - 5 , DSE-1 through D S E - 5 ) and one plume monitoring wel l (APM-1) were i n s t a l l e d
at the l o ca t i on s shown on F i g u r e X. The monitoring w e l l s were i n s t a l l e d in accordance
with p r o j e c t p l a n s . The borings for the wel l s were d r i l l e d by Layne-Chri s t en s en
Company ( L a y n e ) , Denver, Colorado. Prior to d r i l l i n g , surface s o i l s and the d r i l l i n g
equipment were screened for radiation using a Victoreen THYAC IV M o d e l 290
radiat ion meter. Background soil radiation l eve l s ranged f r o m 6 to 7 counts per minute.
The augers had radiat ion l ev e l s between 2 and 3 counts per minute, well below
background soil concentrations.

The borings were d r i l l e d using a truck-mounted M o b i l e B57 dri l l rig equ ipped
with 8.5-inch diameter ho l low-s t em augers to a maximum d e p t h of 22.5 f e e t below
ground surface ( b g s ) . The borings were continuously sampled using a 4-inch-diameter,
5 - f o o t - l o n g s p l i t spoon sampler , and were logged by an HLA g e o l o g i s t . S a m p l e s were
screened for vo la t i l e organic compounds ( V O C s ) using a Minirae photo ionizat ion
detector (PID), and for radiation using a Victoreen THYAC IV Model 290 radiation
meter. VOC and radiation concentrations were recorded on the boring logs. S o i l and
rock were c l a s s i f i e d in accordance with criteria spe c i f i ed in Addendum Number 1 to the
Phase II SAP.

Groundwater monitoring wells were constructed using 2-inch-diameter f l u s h -
threaded S c h e d u l e 80 polyvinyl chloride (PVC) well casing and screen f i t t e d with a
bottom well cap. The well screen for the monolith monitoring we l l s was placed in the
boring so that the bottom of the well screen is coincident with the a l luvium/Denver
Formation contact. The 2.5-foot annular space below the al luvium/Denver Formation
contact was sealed by p l a c i n g bentonite slurry through a tremie p i p e to the
a l l u v i u m / D e n v e r Format i on contact. The well screen for p lume well APM-1 was p l a c e d
so that a p p r o x i m a t e l y f i v e f e e t of well screen extends below the water table . The annular
space around the well screen was f i l l e d with a sand f i l t e r pack of Co lorado s i l i ca sand to
a d e p t h of a p p r o x i m a t e l y 2 f e e t above the well screen. An a p p r o x i m a t e l y 2 - f o o t - t h i c k
bentonite p e l l e t seal was p l a c e d above the sand f i l t e r pack and was hydra t ed with water.
The remainder of the annulus was f i l l e d with a cement-bentonite grout. A locking well
cap J - p l u g was i n s t a l l e d in the top of the well casing. A f l u s h - m o u n t e d t r a f f i c - r a t e d vault
was i n s t a l l e d around each wel lhead to protect it from surface t r a f f i c .



C u t t i n g s produced during borehole dr i l l ing were t emporar i ly containerized in a
U.S. Department o f T r a n s p o r t a t i o n (DOT)-approved , open top , 5 5 - g a l l o n drum. As
approved by the EPA, the cuttings were then emptied on the north side of the S i t e , north
of the monoli th.
W e l l Development

The monitoring w e l l s were developed between J u n e 10 and J u n e 12, 1998, in
accordance with procedures described in the A d d e n d u m Number 1 to the Phase II SAP.
W e l l s D S E - l a n d D S E - 2 were dry at the time well development was conducted. The we l l s
were deve loped by Layne using a combination of surging and bailing. Measurements of
temperature, c onduc t iv i ty , pH, and turbidi ty were co l l e c t ed during well d e v e l o p m e n t and
recorded on f i e l d data sheets. Purged water produced during well d e v e l o p m e n t was
containerized in l a b e l e d , DOT-approved , open top , 55-gallon drums provided by Layne.
F i l l e d drums were sealed and temporarily stored onsite until receipt of the laboratory
analyt i ca l data f rom the f i r s t round of groundwater sampling.



TOP OP CASINGELEVATION ___ f t .

GROUND SURFACE
Top of casing 0 fee t belowground level8.5-in.dia. Borehole 0 to 15.6f t .2-in.dia. S c h e d u l e 80 PVCblank casing 0 to 3.1 ft.Cement sand seal 0.9 to 3.0f t . I I
Bentonite pe l l e t seal 3.0 to6 . 0 f t .

C S S 1 1 6 - 4 0 S a n d pack 6.0 to13.2n.

2-in.dia. S l o t t e d (0.010-in.)screen 8.1 to 12.8 ft.

2-in.dia. Schedu l e 30 PVCblank silt t rap 12.3 to 15.5 ft.Bentonite p e l l e t seal 13.2 to1 5 . 6 f t .

Bottom well cap 15.5 ft.H o l e cleaned out to 15.6 ft.Bottom of borehole 15.6 ft.

£• | EQUIPMENT
f t£ I ELEVATION

9-

11-

17-

20-"

B-59

DATE &9/9S

GRAVEL F I L L

COBBLE/BOULDER (RIP RAP) FILL

DARK BROWN C L A Y E Y SAND, diy, mostly
f ine sand, some clay, alluvium

Same as above with f in e to corase gravel

Y E L L O W I S H BROWN S A N D S T O N E , moist,
weak, low hardness, d e ep ly weathered, Denver
Formation

Total Depth =15.6 feet .

H a n d i n g Lawson Assoc ia te sEngineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, DSE-1Denver Radium SiteOperable Unit V I I IDenver. Colorado___________

F I G U R E

1
D R A W N
LDZ

J O B N U M B E R
38923.3_____

APPROVED D A T E
7/1/93

R E V I S E D D A T E
Page 1 of 1



TOP OF CASINGELEVATION __f t .

GROUND SURFACE
Top of casing 0.2 f ee t belowground level3.5-in.dia. Borehole 0 to 14.4f t .2-in.dia. S c h e d u l e 30 PVCblank casing 0.2 to 6.9 ft.Cement sand grout 0.8 to 3.0f t .

Bentonite p e l l e t seal 3.0 to5 . 0 f t .

C S S 1 1 5 - 4 0 Sand pack 5.0 to1 1 . 8 f t .

2-in.dia. S l o t t e d (0.010-in.)screen 6.9 to 1 1 . 6 f t .

1

2-in.dia. S c h e d u l e 80 PVCblank sil t t rap 11.6 to 14.3 ft.Bentonite p e l l e t seal 11.8 to14.4f t .

Bottom well cap 14.3 ft.H o l e cleaned out to 14.4 ft.Bottom of borehole 14.4 ft.

EQUIPMENT

ELEVATION

B-59

DATE 6V9/98

16-
17-
18-
19-
20-

GRAVEL F I L L

RIP RAP, Cobbles and Small Boulders (6-18
inches diameter)

DARK BROWN C L A Y E Y SAND, f ine to
coarse sand with f ine to coarse gravel

SAND (SW), wet, loose, mostly f ine to coarse
sand, few f ine to coarse gravel, few f ines ,

^Alluvium_____________________
Y E L L O W I S H BROWN S A N D S T O N E , moist,
weak, low hardness, deep ly weathered, mostly
f ine sand, slight iron oxide staining
DEEPLY W E A T H E R E D BEDROCK,
DENVER F O R M A T I O N
Concentration increasing with depth, becomes
hard, blue-gray, l i t t l e weathered by 14.0 fee t .
Total Depth = 14.4 ft.

H a r d ing Lawson Associates
Engineering and
Environmental Services

Log of Boring, andWell Compl e t i on Diagram, DSE-2Denver Radium SiteOperable Unit Vl l lDenver. Colorado_________

F I G U R E

D R A W N
LDZ

J O B N U M B E R
38923.3____

APPROVED DATE
7 / 1 / 9 8

R E V I S E D D A T E
Page 1 of 1



TOP OF CASINGELEVATION __f t .

GROUND SURFACE
Top of casing 0.2 f ee t belowground level3.5-in.dia. Borehole 0 to 14.5f t .2-in.dia. S c h e d u l e 80 PVCblank casing 0.2 to 7.0 ft.Cement seal grout 0.9 to 2.0f t .

Bentonrte p e l l e t seal 2.0 to4 .7 f t .

C S S 1 1 6 - 4 0 Sand pack 4.7 to12.2 «.

2-in.dia. S l o t t e d (0.010-in.)screen 7.0 to 1 1 . 7 f t .

2-in.dia. S c h e d u l e SO PVCblank silt trap 11.7 to 14.3 ft.
Bentonite p e l l e t seal 12.2 to14.5 ft.

Bottom well cap 14.3 ft.H o l e cleaned out to 14.5 ft.Bottom of borehole 14.5 ft.

1

2-
3-
4-
5-
6-
7-
8-
9-

10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-

EQUIPMENT_

ELEVATION

B-59

DATE 6V9/98

GRAVEL FELL, loose, 1.5 inch diameter gravel
REDDISH BROWN SAND (SW), wet, loose,
mostly f ine to coarse sand, few silt, fill

Increasing coarseness with dep th , Alluvium

Increasing gravel content

G R A Y I S H Y E L L O W I S H BROWN
CLAYSTONE, s o f t to low hardness, f i i ab l e ,moist, d e ep ly weathered bedrock, D E N V E R
F O R M A T I O N

Total Depth = 1 4 . 5 f t .

-.• • l

H a r d i n g Lawson Associate s
Engineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, DSE-3Denver Radium SiteOperable U n i t V I I IDenver. Colorado__________

F I G U R E

D R A W N
LDZ

J O B N U M B E R
38923.3_____

APPROVED DATE
7 / 1 / 9 8

R E V I S E D D A T E
Page 1 of 1



T O P O F C A S I N GELEVATION ___ f t .

GROUND SURFACE
Top of casing 0.2 f e e t belowground level3.5-in.dia. Borehole 0 to 16.5f t .2-in.dia. S c h e d u l e 80 PVCblank casing 0.2 to 7.5 ft.Cement sand grout 0.9 to 2.9f t .

-1

11
I
|?

Bentonite p e l l e t seal 2.9 to5 . 0 f t .

C S S 1 1 6 - 4 0 Sand pack 5.0 to1 2 . 4 f l .

2-in.dia. S l o t t e d (0.010-in.)screen 7.5 to 122 ft.

2-in.dia. S c h e d u l e 30 PVCblank silt t rap 12.2 to 14.3 ft.Bentenrte p e l l e t seal 12.4 to1 6 . S f t .

Bottom well cap 14.3 ft.

H o l e cleaned out to 16.5 ft.Bottom of borehole 16.5 ft.

0-
1-
2-
3-
4-

6-
7-
8-
9-

10-
11-
12-
13-
14-

15-
16-
17-
18-
19-
20-

EQUIPMENT

ELEVATION

B-59

DATE 6V9/98

GRAVEL FILL, loose, 1.5 inch diameter gravel
REDDISH BROWN WELL GRADED SAND
(SW), wet, loose, mostly f ine to coarse sand, trace
f ine to coarse gravel, fill
DARK G R A Y I S H S D L T Y S A N D ( S M ) , moist,
loose, mostly sand, some silt, trace clay,
Alluvium

REDDISH BROWN WELL GRADED SAND
(SW), mosit, f in e to coarse sand, few f ine to
coarse gravel, Alluvium

Y E L L O W I S H BROWN GRAY C L A Y S T O N E ,weak, low hardness, deep ly weathered, sl ight iron
oxide staining, mostly clay, l i t t l e very f ine sand,
moderately fractured, Denver Formation

Total Depth = 16.5 ft.

H a r d i n g Lawson Associate s
Engine er ing and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, DSE-4Denver Radium SiteOperable Unit V I I IDenver. Colorado_________

F I G U R E

D R A W N
LDZ

J O B N U M B E R
38923.3

A P P R O V E D D A T E
7 / 1 / 9 8

R E V I S E D D A T E
Page 1 of 1



TOP OP CASINGELEVATION __f t .

GROUND SURFACE
Top of casing 0 f ee t belowground level8.5-in.dia. Borehole Q to 14.5f t .2-in.dia. S c h e d u l e SO PVCb lank casing 0 to 6.2 ft.Cement sand grout 0.9 to 2.0f t .

Bentortite p e l l e t seal 2.9 to4 . 0 f t .

C S S 1 1 6 - 4 0 Sand pack 4.0 to1 1 . 4 f t .

2-in.dia. S l o t t e d (0.010-in.)screen 6.2 to 1 1 . 0 f t .

2-in.dia. S c h e d u l e 80 PVCblank silt trap 11.0 to 13.7 ft.Bottom well cap 13.7 ft.

Bentonite pe l l e t seal 11.4 to14.5 ft.H o l e cleaned out to 13.7 ft.Bottom of borehole 14.5 ft.

2-

10-

12-

16-
17-

20 -J

EQUIPMENT

ELEVATION

B-59

DATE 6/3/98

GRAVEL FILL, loose, 1.5 inch diameter gravel

REDDISH BROWN WELL GRADED SAND
(SW), wet, loose, mostly f ine to coarse sand, trace
f ine to coarse gravel, fill
DARK REDDISH BROWN C L A Y E Y SAND
(SC), moist, medium dense, mostly f ine to coarse
sand, some clay and si l t , trace f ine to coarse

.gravel, fill______________________________REDDISH BROWN WELL GRADED SAND
(SW), moist, loose, mostly f ine to coarse sand,
trace f ine gravel
Increasing gravel content at 6 f e e t

Y E L L O W I S H BROWN C L A Y S T O N E , moist,
weak, low hardness, d e e p l y weathered, Denver
Formation

Total Depth = 1 4 . 5 f t .

H a r d i n g Lawson Assoc ia t e s
Engineering and
Environmental Services

Log of Boring, andWell Comple t ion Diagram, DSE-5Denver Radium SiteOperable Unit V I I IDenver. Colorado____________
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D R A W N
UDZ

J O B N U M B E R
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T O P O F C A S I N GELEVATION __f t .

GROUND SURFACE
Top of casing 0.3 f e e t belowground level8.5-in.dia. Borehole 0 to 23.0f t .2-in.dia. S c h e d u l e 80 PVCblank casing 0.3 to 23.0 ft.Cement sand grout 0.7 to 6.0f t .

I
S f l̂

1

1
1

Bentonite p e l l e t seal 6.0 to8.0 ft.

C S S 1 1 6 - 4 0 Sand pack 8.0 to20.3 f t .

2-in.dia. S l o t t e d (0.010-in.)screen 10.1 to 19.9 ft.

15-
16-
17-
18-
19-
20-

EQUIPMENT

ELEVATION

B-59

DATE 6V9/S8
0-
1-
2-
3-
4-
5-
6-

7-m.
8-
9-

11
12-
13-

GRAVEL FILL, loose, 1.5 inch diameter gravel
REDDISH BROWN WELL GRADED SAND
(SW), moist, loose, mostly f ine to coarse sand,
trace f ine coarse gravel, fill, Alluvium
Increasing gravel content

Becoming wet

H a r d i n g Lawson Associate s
Engineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, U S E - 1Denver Radium S i t eOperable U n i t V I I IDenver. Colorado_________

F I G U R E

D R A W N
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J O B N U M B E R
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Continuation of WellZ-in.dia. S c h e d u l e so PVC I I i . ib lank s i l t trap 19.9 to 22.6 ft. •r~UBentinte p e l l e t seal 20.3 to • •23.0f t . • •

Bottom well cap 22.6 ft. ^L l̂H o l e cleaned out to 22.6 ft. ••••

«n
 J Continuation of Looill ' X

22-m- •'•"••
*%«! B̂2 3 — n — — —
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-

40-

YELLOW BROWN SANDSTONE, wet, mostly
fine sand, some clay, d e ep ly weathered bedrock,
Denver Formation

Total Depth = 23. Oft.

£• • IE i S L J L L
H a r d ing Lawson Associate sEngineering and
Environmental Services

!!*• i

Log of Boring, andW e l l C o m p l e t i o n Diagram, U S E - 1Denver Radium SiteOperable Unit V I I IDenver. Colorado_________D R A W N
LDZ

J O B N U M B E R
38923.3_____

A P P R O V E D DATE
7 / 1 / 9 8
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T O P O F C A S I N GE L E V A T I O N f t .

GROUND SURFACE ^
Top of casing 0 feet belowground level8.5-in.dia. Borehole 0 to 22.4f t .2-in.dia. S c h e d u l e 80 PVCb l a n k casing 0 to S.7 ft.Cement sand seal 0.9 to 2.5f t .
Bentonite p e l l e t seal 2.5 to6.0 ft.

CSS1 16-40 S a n d pack 6.0 to1 9 . 6 f t .

2-in.dia. S l o t t e d (0.010-in.)screen 8.7 to 18.4 ft.

2-in.dia. S c h e d u l e 80 PVCblank sil t t r a p 18.4 to 21.1 ft.
'
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* * *^y-

EQUIPMENT 8-59

ELEVATION DATE 6 V 9 / 9 8

GRAVEL F I L L

C O B B L E S / B O U L D E R F I L L ( R I P RAP)

REDDISH BROWN SAND (SW), moist, loose,
f ine to coarse sand, few f ine gravel, trace coarsegravel

Increasing gravel content

REDDISH YELLOW BROWN C L A Y E Y
SAND (SC), wet, loose, mostly f ine to coarse
sand, some clay, subrounded, Alluvium

Y E L L O W I S H BROWN S A N D S T O N E , moist,weak, low hardneess, mostly f ine sand, trace
medium sand, some clay, d e e p l y weathered,

H a r d i n g Lawson Assoc iate s
Engineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, U S E - 2Denver Radium S i t eOperable U n i t V I I IDenver. Colorado_________

F I G U R E

D R A W N
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J O B N U M B E R
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I to |Continuation of Well -n ^ Continuation of Log
Bentonite p e l l e t seal 19.6 to • • I

|| J
Bottom well cap 21 .1 ft. ^kH ~1
H o l e cleaned out to 21 .5 ft. ^̂ 1̂

Bottom of borehole 22.4 ft.
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-

Denver Formation

Total Depth = 22.4 ft.

H a r d i n g Lawson Assoc iate s
Engineering and
Environmental Services

Log of Boring, andW e l l Compl e t i on Diagram, U S E - 2Denver Radium SiteOperable Unit V I I IDenver. Colorado_________
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T O P O F C A S I N GELEVATION ___ f t .

GROUND SURFACE
Top of casing 0.7 feet belowground level8.5-in.dia. Borehole 0 to 20.0f t .2-in.dia. S c h e d u l e 80 PVCblank casing 0.7 to 53 ft.Cement sand seal 0.7 to 12f t .Benloni la p e l l e t seal 1.2 to32 f t .
C S S 1 1 6 - 4 0 Sand pack 3.2 to1 5 . 6 f t .

2-in.dia. S l o t t e d (0.010-in.)screen 5.3 to 15.1 ft.

2-in.dia. S c h e d u l e 80 PVCblank s i l t t rap 15.1 to 17.8 ft.Bentonite p e l l e t seal 1S.6 to20.0 ft.

Bottom well cap 17.3 ft.H o l e cleaned out to 17.8 ft.

Bottom of borehole 20.0 ft.

EQUIPMENT

ELEVATION

B-59

DATE 6V9/98
0-
1-
2-
3-
4-
5-
g _

7-
8-
9-

2 10-

11-
12-

13-
14-
15-
16-
17-
18-
19-
20-

'. Increasing gravel content at 4 feet
Same as above, wet

GRAVEL F I L L

REDDISH BROWN WELL GRADED SAND
(SW), moist, loose, mostly f ine to coarse sand,
trace f ine gravel, Alluvium

BLUE GRAY SANDSTONE, moderately
weathered, low hardneess, weak, moist, wet in
places, mostly f ine sand

Total Depth = 20.0 ft

I i

H a r d i n g Lawson Associate s
Engineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, U S E - 3Denver Radium SiteOperable Unit V I I IDenver. Colorado____________

F I G U R E8
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T O P O F C A S I N GE L E V A T I O N f t .

GROUND SURFACE „
Top of casing 0.2 feet belowground level8.5-in.dia. Borehole 0 to 19.0f t .2-in.dia. S c h e d u l e 80 PVCb lank casing 0.2 to 6.3 ft.Cement sand seal 0.9 to 22f t .Bentonite p e l l e t seal 2.2 to4 . 2 f t .

CSS1 16-40 Sand pack 4.2 to16.2 ft.

2-in.dia. S l o t t e d (0.010-in.)screen 6.3 to 1 6 . 0 f t .

2-in.dia. S c h e d u l e 80 PVCblank silt trap 16.0 to 18.7 ft.Bentonite p e l l e t seal 16.2 to1 9 . 0 f t .

Bottom well cap 18.7 ft.H o l e cleaned out to 18.7 ft.Bottom of borehole 19.0 ft.

I :
=

=!

^ I

-- Q-*
1-::
4-

5-
6—

7-
8-

3 9-

10-
11-
12-
13-
14-
15-
16-
17-
18-
- I Q1 w

20-

•
* * • • «
* * * * *

w1

EQUIPMENT B-59

ELEVATION DATE 6V9/98

GRAVEL FILL, 1.5 inch diameter
FILL (REP RAP), large cobble to boulder sizeangular rock

DARK BROWN C L A Y E Y SAND (SC), wet,
medium dense, mostly f ine sand, l i t t l e medium
sand, some clay and s i l t , trace coarse sand

DARK BROWN SANDY CLAY (CL),mois t ,
medium dense, mostly clay, some f ine sand, some
silt, trace medium to coarse sand, Alluvium

Increasing gravel at 8.5 fee t

YELLOW BROWN W E L L GRADED SAND
(SW), wet, loose, mostly f ine to coarse sand,
cobbles (4.5 inch long), Alluvium

DARK BROWN C L A Y E Y S A N D ( S C ) ,
medium dense, mostly f ine sand, some clay

BLUE-GRAY C L A Y S T O N E , strongly
weathered

Total Depth = 19.0 ft.

H a r d i n g Lawson Assoc iate s
Engineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, USE-4Denver Radium SiteOperable Unit V I I IDenver. Colorado_________

F I G U R E
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T O P O F C A S I N GE L E V A T I O N f t .

GROUND SURFACE ^
Top of casing 0.05 fee t
3.5-in.dia. Borehole 0 to 15.5f t .2-in.dia. S c h e d u l e 30 PVCb lank casing 0.05 to 7.3 ft.Cement sand seal 1.1 to 3.3f t .

Bentonite p e l l e t seal 3.8 to5 . 3 f t .

CSS1 15-40 Sand pack 5.8 to13.1 ft.

2-in.dia. S l o t t e d (0.010-in.)screen 7.8 to 12.3 ft.

2-in.dia. S c h e d u l e 30 PVCblank silt t rap 12.3 to 15.2 ft.Bentonite p e l l e t seal 13.1 to1 5 . 5 f t .

Bottom well cap 15.5 ft.H o l e cleaned out to 15.5 ft.Bottom of borehole 15.5 ft.

.**=

|
'~41i _.—

]
E
^
IT——

. —i|
g!'•*— • o-
1-
2-
3-
4-
5-
6-
7-
8-
9-

X 10-
11-
12-

14-
15-
16-
17-
18-
19-
20-

»
£
i
y0vA

\
i

L (

$̂
~>0ii

*

:ji\) <
> (
) i>;\ e

\̂ti'i

VRx\S**J

^

I
f~

D
<Cb
3

^<;
*S!S

11i

EQUIPMENT B-59

ELEVATION- DATE 6V9/98

GRAVEL FILL, 1.5 inch diameter
YELLOW BROWN SAND (SP), wet, loose,
poorly graded, mostly f ine sand, trace medium to
coarse sand, fill

C L A Y (CL), moist, medium dense, few silt,
s l i g h t l y p las t i c

R E D D I S H BROWN S I L T Y GRAVEL (GM),
mostly 3-4 inch cobbles, some f ine to coarse
sand, l i t t l e silt, loose, Alluvium

Easier d r i l l i n g a f t e r 10 f e e t

GRAYISH BROWN C L A Y S T O N E , dry, low
hardness, fr iab l e , d e ep ly weathered, bedrock

Total Depth = 15.5 ft.

H a n d i n g Lawson Assoc iate s
Engineering and
Environmental Services

Log of Boring, andW e l l C o m p l e t i o n Diagram, U S E - 5Denver Radium SiteOperable Unit V I I IDenver. Colorado_________
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TOP OF CASINGE L E V A T I O N f t .

GROUND SURFACE ^
Top of casing 0.12 fee t aboveground level8.5-in.dia. Borehole 0 to 14.7f t2-in.dia. S c h e d u l e 80 PVCblank casing +0.12 to 4.3 ftCement sand seal 0 to 0.8 ftBentonito pellet seal 0.8 to2 .8 f t
CSS1 16-40 Sand pack 2.8 to14 .7 f t

2-in.dia. S l o t t e d (0.010-in.)screen 4.3 to 14.3 ft

Bottom weD cap 14.7 ftH o l e cleaned out to 14.7 ftBottom of borehole 1 4.7 ft
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EQUIPMENT B-59

ELEVATION DATE 6/9/98

G R A V E L FILL, 1.5 inch diameter
M E D I U M BROWN S I L T Y G R A V E L ( G M ) ,mostly f i n e gravel, trace coarse gravel

BROWN C L A Y E Y S A N D W I T H G R A V E L(SC), moist, medium dense, mos t ly f i n e tomedium sand, some clay, few f ine to coarse
subrounded gravel, f i rm, A l l u v i u m

WELL GRADED S A N D ( S W ) , wet, loose ,mostly f ine to coarse sand, coarsening withd e p t h

POORLY GRADED COARSE SAND (SP),few f i n e to coarse gravel, trace cobbles 3-4 inchdiameter

G R A Y I S H BROWN C L A Y S T O N E , l o whardness, f r i a b l e , intense ly fractured, d e e p l y
weathered bedrock
C o l o r change at 13.6 ft. to yellow-brown

Total D e p t h = 14.7 f e e t .

H a r d i n g Lawson AssociatesEngine er ing and
Environmental Services
D R A W N
LDZ

J O B N U M B E R
38923.3_____

Log of Boring, andW e l l C o m p l e t i o n Diagram, A P M - 1Denver Radium SiteOperable U n i t V I I !penyer.jColorado

F I G U R E
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Section 01020
H e a l t h and S a f e t y

Part 1 - General
1.1 S c o p e

A. T h i s section describes the pro j e c t health and s a f e t y requirements, equ ipment , and
personnel decontamination requirements, and procedures which wi l l be required to
be used during Phase II. Contractors and Subcontractors may conduct a c t iv i t i e s
under their own health and s a f e t y plans provided such p lans are no le s s p r o t e c t i v e
o f worker h e a l t h and s a f e t y than the requirements s e t f o r t h in t h e s e S p e c i f i c a t i o n s .
A d e s igna t ed H e a l t h and Safety O f f i c e r and the S i t e S u p e r v i s o r sha l l determine the
adequacy of any C o n t r a c t o r ' s or S u b c o n t r a c t o r ' s health and s a f e t y p l a n s prior to
their use at the Bannock S t r e e t S i t e .

B. Related Work
1. Divi s ion 1 sections of these S p e c i f i c a t i o n s .
2. Division 2 sections of these S p e c i f i c a t i o n s .

Part 2 - Products
Not used.
Part 3 - Execut ion
3.1 Phase II - S i t e Safety Compl iance

Proje c t management activities associated with health and s a f e t y shal l be conducted in
accordance with this S p e c i f i c a t i o n and the Phase II S i t e S a f e t y Plan (SSP). T a s k
d e s c r i p t i o n a n d h a z a r d e v a l u a t i o n d e t a i l s a r e p r o v i d e d i n C h a p t e r 3 . 0 o f t h ePhase n - SSP.

3.2 Personnel Safety and Training
A. Personnel Safety

All necessary sa f eguard s shall be taken to ensure the s a f e t y of workers during the
remedial action (RA). These shall include, but not be l imited to, the f o l l o w i n g :
1. Workers shall not be permitted underneath loads handled by lifting or d i g g i n g

equipment. Personnel are required to stand away f r o m any vehic le s being
loaded or unloaded to avoid being struck by any s p i l l a g e or f a l l i n g materials.

01020 - 1



2. Emergency rescue equipment such as a breathing a p p a r a t u s , s a f e t y harness,and line shall be readily available where hazardous atmospheric condit ions
exist or may be reasonably expected to deve lop during work in excavations.

3. Any excavation that meets the de f ini t ion of a conf ined space in 29 C o d e of
F e d e r a l R e g u l a t i o n s (CFR) 1910.146 shall be t r e a t e d as such, and all a p p l i c a b l e
procedures de ta i l ed in Chapter 12.0 of the Phase II - SSP shal l be f o l l o w e d .

4. All workers in an excavation shall be protected f rom cave-ins by an adequate
protec t ive system. Adequate barrier physical pro t e c t i on ( shor ing) or s l o p i n g
shall be provided as well as all other protective measures required by 29 CFR
1926, S u b p a r t P.

5. I n s p e c t i o n s of excavations, the adjacent areas, and pro t e c t ive systems shal l be
made and documented by the H e a l t h and Safety O f f i c e r i d e n t i f y i n g evidence
of a s i tua t ion that could result in pos s ible cave-ins, ind i ca t i on s of f a i l u r e of
pro t e c t iv e systems, hazardous atmospheres, or other condi t ions .

6. No worker or any other person shall enter a confined space excavation until
the work area has been inspected by the H e a l t h and Safety O f f i c e r . Thein spec t ion shall determine if conditions exist which may expose workers to
unsa f e condit ions. Any deficiencies i d e n t i f i e d during inspect ions shall beaddressed prior to work in excavation.

7. All personnel involved in the excavation of s o i l s exhibit ing radioact ivi ty shall
be provided with an appropriate dosimeter. T h i s dosimeter must be worn at
all times when the employee is on site. The dosimeter shall be analyzedmonthly. Dosimetry results shall be made available to all a f f e c t e d employees
upon receipt.

8. The maximum speed limit for on-site work vehicles and equipment shall be 15
miles per hour.

9. Areas where excavation and S/S are p er f ormed s h a l l be d e s i g n a t e d as r e s t r i c t ed
areas.

10. Mobile-powered equipment and mechanical mixing shal l only be operated bytrained and experienced personnel.
11. Mixers , conveyors, agitators, or other equipment which have moving partss h a l l b e e f f e c t i v e l y g u a r d e d and p r o t e c t e d in a c c ordanc e wi th a p p l i c a b l e

Occupational Safety and H e a l t h Administration regulations.
12. Construct ion workers and supervisors shall be re spons ib le for health ands a f e t y implementation during construction activities.

01020 -2



B. Training
All persons active in the RA on the Bannock S t r e e t Site shall receive training as

; s p e c i f i e d in C h a p t e r 4.0 of the Phase n - SSP that meets the requirements of
29 CFR 1910.

ri A d d i t i o n a l l y , to protect the workers involved in both the excavation and sampl ing
o p e r a t i o n s , s t a n d a r d s a f e t y pro toco l s will be required and s tre s s ed in d a i l y " t a i l g a t e "
s a f e t y mee t ing s . T h e s e p r o t o c o l s include i n f o r m i n g per sonne l involved with various

; operat ions as to the identi ty and responsibilit ies of the ind iv idua l s assigned to the
area, the use of hand s ignals to inform equipment operators of changing expecta-
tions or condi t ions on the ground, inspection/maintenance of equipment warning
devices such as audible backup alarms, l ight s , and the use of equipment s po t t e r s (if

— necessary).
C. Personal Protec t ive Equipment (PPE)

The H e a l t h and Safety O f f i c e r shall evaluate ind iv idual tasks and work areas, and
j s p e c i f y PPE based on t h i s evaluation. PPE ut i l i z ed hi the p e r f o r m a n c e of the Work
!_ under these S p e c i f i c a t i o n s shall be h i accordance with C h a p t e r 5 . Oof the Phase II-

S S P .
D. Medical Surve i l lance

j Construction personnel shall be subject to the medical surveillance requirementsi_ . described hi C h a p t e r 7.0 of the Phase n - S S P .
| E. Environmental Monitoring
[ _ Environmental monitoring including a dosimetry program, work area air monitor-
i ing, and personal air monitoring shall be conducted hi accordance with C h a p t e r 8.0
j _ of the Phase H - SSP.

F. Perimeter Air Monitoring
Air monitoring stations shall be placed hi such a manner that samples are collected
f rom l o ca t i on s that are upwind and downwind of p l a n n e d ac t iv i t i e s . Air moni tor ing

i stations shall measure air quality to alert projec t personnel if any potent ial o f f - s i t e
™ impacts occur due to activities on the Bannock Stree t S i t e .

G. S i t e Control
Site control for the Bannock Street Site during construction activities shall be| conducted in accordance with Chapter 9.0 of the Phase n - SSP. Access control

•~ f enc ing shall be in accordance with Section 01500 of these S p e c i f i c a t i o n s .
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H. Release of Construction Vehicles/Equipment for Unrestricted Use
1. Prior to being released for unrestricted use, all construction vehicles and

equipment shall be fr i sked and decontaminated, if necessary. Contaminated
vehicle s and equipment shall be decontaminated using a pressurized water
spray in accordance with Section 10.2 of the Phase II-SSP. Water generated
during the decontamination activities shall be evaporated or used for dust
control.

2. All equipment or reusable PPE will be t h o r o u g h l y scanned u s ing an a l p h a and
beta detec t ion device to ensure adequate c leaning prior to removal f r o m the
Bannock Stree t S i t e or reuse by site personnel. A d d i t i o n a l cleaning may be
necessary as deemed appropriate by the H e a l t h and Safety O f f i c e r . The
H e a l t h and Safety O f f i c e r and S i t e Manager will ensure that all equipment,
t o o l s , etc., are adequately cleaned of hazardous const i tuent s pr ior to removal
f r o m the Bannock Stree t S i t e . Clearance of all equipment p r o p o s e d to be
removed is required and the appropr ia t e surveys wil l be documented.

3.3 Decontamination Procedures - Equipment Decontamination
A. On-site equipment which is po t en t ia l ly contaminated shall be taken to the decon-

t a m i n a t i o n area for de contaminat ion u t i l i z ing a h igh-pre s sure w a s h i n g device u s ing
conventional soap solutions.

B. Reusable equipment shall be scanned for alpha and beta radioactivity to ensure
adequate cleaning.

3.4 Personnel Decontamination
A. P e r s o n n e l d e c o n t a m i n a t i o n procedures s h a l l be c onduc t ed in accordance w i th

Section 10.1 of the Phase II - SSP.
B. P r o j e c t personnel sha l l be decontaminated and f r i s k e d prior to l eaving the re s tr ic t edareas on the Bannock Stree t Si t e . Personnel decontamination shall include bootwashes and/or removal of boot protectors and the removal of latex gloves, Tyvek

outer garments, and respirators.
C. Used PPE and water resulting from decontamination activities shall be managedin accordance with Chapter 10.0 of the Phase n - SSP.

3.5 Dust and Water Runof f Control
Dust control measures used during construction activities on the Bannock Stree t Siteinclude, but are not limited to, the f o l l ow ing:
A. Using hoses with mist or fog nozzles to spray appl i ca t i on s of water over the areasof excavation, staging, load out, and stockpiles.
B. Minimizing travel over above-action-level soil by heavy equipment.
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C. A maximum speed limit for heavy equipment of 15 miles per hour.
D. W e t t i n g of access roads with water as necessary to control dust.
E. Cover soil s tockpi l e s .

3.6 Traffic Control
Traffic on S o u t h Bannock Street may need to be restricted or c on tro l l ed while the RA
is conducted. The f l o w of t r a f f i c shall be controlled as necessary and in accordance with
the C i t y and County of Denver requirements.

3.7 Contingency Plans and Emergency Response Procedures
Contingency p lans and emergency response procedures for the Phase n ac t iv i t i e s shall
be f o l l o w e d . These plans and procedures shall be f o l l o w e d in the event of an emergency
s i tuat ion arising f r om the Work activities, accidents, or any uncontro l lab l e event suchas an Act of God that may a f f e c t the health and s a f e t y of the workers.
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Section 01030
Special Project Procedures

Part 1 - General
1.1 Scope

This section describes the p r o j e c t requirements and procedure s for i n s p e c t i o n s , construc-
tion precert i f i cat ion notice, and the construction completion report and the RA comple-
tion report.

1.2 Related Work
A. Division 1 sections of these Spec i f i ca t ions .
B. Division 2 sections of these S p e c i f i c a t i o n s .

1.3 S u b m i t t a l s
A. C o m p l y with the provisions of Section 01340 of these S p e c i f i c a t i o n s .
B. Prepare daily and weekly reports on construction activities. The dai ly reports and

the weekly report shall be compiled and delivered to USEPA each week.
C. Prepare and submit monthly progress reports to the USEPA as detai led in Item 44of the Administrative Order. Each monthly report shall be submitted on or b e f o r e

the 10th day of each month.
D. Submit the construction precert i f i cat ion notice to the USEPA as required by Sec-

tion 3.2 of this Spe c i f i ca t i on .
E. S u b m i t the construct ion comple t ion report to the USEPA as required by S e c t i o n 3.3

of this section.
F. Submit the remedial action (RA) completion report as required by Section 3.4 ofthis section.

Part 2 - Products
Not used.
Part 3 - Execution ' -
3.1 Inspections

A. Earth Sciences Consultants, Inc. (Earth Sciences)/AWS Remediation, Inc. (AWS
Remediation) shall review all construction activities to v er i fy that all Work is in
compliance with these Spec i f i ca t i on s and shall note and resolve all discrepanciesp r o m p t l y .
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B. After submittal of the construction precer t i f i ca t ion notice, USEPA shall conduct a
construction pr e c e r t i f i ca t i on inspection consisting of a walk-through of the site.USEPA and its authorized representatives shall inspect the Work to determine
whether the construction is complete and consistent with the ROD, Unilateral
Adminis trat ive Order (AO), and these Spec i f i ca t i on s .

3.2 Construct ion Pre c e r t i f i c a t i on N o t i c e
Notify USEPA within 30 days a f t e r concluding that construction has been fully per-formed in accordance with the ROD, AO, and these S p e c i f i c a t i o n s .

3.3 Construction C o m p l e t i o n Report
W i t h i n 30 days a f t e r the construction precert i f icat ion in spe c t i on , S h a t t u c k shall submit
a construct ion c o m p l e t i o n report to U S E P A . T h i s report shal l include the f o l l o w i n g :
A . A n a r r a t i v e d e s c r i p t i o n o f t h e Work p e r f o r m e d i n c l u d i n g a n y m o d i f i c a t i o n s

a p p r o v e d by USEPA and veri f i cat ion that this Work was p e r f o r m e d .
B. As-buil t drawings showing the f inal Phase II construction de ta i l s .
C. Final speci f icat ions.
D. A li s t and narrative descript ion of projec t change orders, nonconformance reports ,

and the corrective actions taken for those nonconformance reports.
E. The actual construction schedule.
F. Quali ty as surance/quali ty control (QA/QC) reports.
G. Construction pre c er t i f i ca t i on inspection report(s) by USEPA and the correctiveactions taken to address any deficiencies.
H. All signed construction element completion forms.
I. A cert i f i cat ion by Shattuck that the Work was completed in accordance with all

requirements of the ROD, AO, and the approved work plan.
J. A cert i f i cat ion by both the Cert i fying Engineer and a Registered Professional

Engineer licensed to practice in the Stat e of Colorado that the construction iscomplete .
3.4 RA C o m p l e t i o n Report

W i t h i n 90 days a f t e r Shat tuck concludes that the RA has been per formed and per form-ance standards have been obtained, Shattuck shall submit the RA compl e t i on report.
The report shall include the f o l l o w i n g :
A . A n a r r a t i v e d e s c r i p t i o n o f t h e W o r k p e r f o r m e d i n c l u d i n g a n y m o d i f i c a t i o n s

approved by USEPA and verification that this Work was performed.

01030 -2



B. A list and narrative description of projec t change orders, nonconforraance reports ,and the corrective actions taken for those nonconformance reports.
C. Groundwater monitoring results.
D. Q A / Q C reports.
E. A cer t i f i ca t i on by Shattuck that the Work was c o m p l e t e d in accordance with all

requirements of the ROD, AO, and the approved work plan.
F. A cer t i f i ca t i on by both the C e r t i f y i n g Engineer and a Registered Prof e s s i onal

Engineer licensed to practice in the Sta t e of Co lorado that the construction is
complete .
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Section 01050Field Engineering

Part 1 - General
1.1 S c o p e

T h i s section describes the f i e l d engineering activities necessary for p r o p e r c o m p l e t i o n of
the p r o j e c t inc lud ing, but not limited to, establishing and maintaining lines and grades,
design of shoring and bracing, and similar items necessary to p er f orm the Work.

1.2 Related Work
A. Divis ion 1 sections of these S p e c i f i c a t i o n s .
B. Division 2 sections of these S p e c i f i c a t i o n s .

Part 2 - Produc t s
Not used.
Part 3 - Execution
3.1 Field Measurements and T e m p l a t e s

F i e l d measurements necessary to per form the Work included in these S p e c i f i c a t i o n s shall
be obtained. T e m p l a t e s , patterns, and setting instructions needed to p e r f o r m the Work
shall be obtained.

3.2 E s tab l i s h ing and Maintaining Lines and Grades
A. Surveying required for layout and control of the pro j e c t shall be per formed by aSurveyor licensed to practice in the Sta t e of Colorado.i
B. A permanent grid system shall be established along the perimeter of the Bannock

Stree t S i t e that will be utilized to lay out the interior on-site grid during construc-
tion. Perimet er grid p o i n t s shall be e s tab l i shed every 30 f e e t u t i l i z i n g 4 - f e e t - b y - l / 2 -
inch lath indicating northing and easting.

C. Internal grid po in t s shall be set using wooden stakes every 30 f e e t in the north/south and east/west locations where they will not interfere with site activities , andinitial elevations will be established for these points.
3.3 Design of Shor ing and Braces

Design of shoring, bracing, and s lope s tab i l i ty to be used on the p r o j e c t shall complywith 29 CFR 1926, Subpart P. All shoring and bracing designs shall bear the seal and
signature of a Profess ional Engineer licensed to practice in the Stat e of Colorado.
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Section 01340Project Submittal s

Part 1 - General
1.1 S c o p e

T h i s s e c t i on d e s c r i b e s k e y s u b m i t t a l s required b y t h e s e S p e c i f i c a t i o n s . A d d i t i o n a l
submittals not included in this section may be necessary to e s tabl i sh compliance andapproval by the U.S. Environmental Protection Agency (USEPA). Other submittal
requirements are noted in appropr ia t e projec t documents (i.e., S i t e Safety Plan, Q u a l i t y
Assurance Proje c t Plan, Administrative Order, etc.).

1.2 Related Work
Requirements for s p e c i f i c submittal s are described in pertinent sections of these S p e c i f i -
cations.

Part 2 - Product s
Not used.
Part 3 - Execution
3.1 I d e n t i f i c a t i o n of S u b m i t t a l s
3.2 T i m i n g of Submi t ta l s

S u b m i t t a l s shall be submitted far enough in advance of scheduled dates for performanceof the Work to provide time for review, approval , pos s ib l e revision and resubmittal, andfor p l a c i n g orders and securing delivery.
3.3 Summary of Routine Submit tal Requirements to USEPA and Colorado Department ofPublic H e a l t h and Environment (CDPHE).

The f o l l o w i n g documents which are discussed in detail in the s p e c i f i ca t i on s e c t i on s 'referenced in the f o l l o w i n g table shall be submitted to the USEPA and C D P H E :

Submittal
N o t i f i c a t i o n of Commencement of
Work Activities
Daily Construction Reports
Weekly Construction Reports

ReferenceSection Article
No. No.

01420

01030
01030

L3.B

1.3
1.3

Number
of

Copies
Required

2

2
2

Submittal Requirement
Prior to commencement of
work activities.
Weekly.
Weekly.
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Submittal
M o n t h l y Progress Reports

Construction Precer t i f i ca t i on N o t i c e

Construction C o m p l e t i o n Report

RA C o m p l e t i o n Report

ReferenceSection Article
No. No.

01030

01030

01030

01030

L3

1.3.B

1.3.C

L3.D

Number
of

Copies
Required

2

2

2

1

Submit ta l Requirement
On or b e f or e the 10th of
each month.
Within 30 days a f t e r
Shat tuck concludes p r o j e c t
has been completed.
Within 30 days a f t e r the
construction precer t i f i ca-
tion inspection.
Within 90 days a f t e r
Shat tuck concludes RA has
been comple ted.

3.4 Summary of Submi t ta l Requirements to QA Manager

Submittal
Riprap Cer t i f i ca t i on
Geosynthetic Clay Liner (GCL)
m a n u f a c t u r e r ' s QA/QC certi f ications
Cert i f i ca t e s of s u f a g r a d e acceptance
for placement of GCL
T y p e I/IE Portland Cement Certifica-
tion
T y p e C Fly Ash Cer t i f i ca t i on

Class C Sand Cer t i f i ca t i on

Class A Gravel C e r t i f i c a t i o n

Vendor Labs Internal Management
Procedures for Data Reduction

Reference
Section ArticleNo. No.
02275
02778

02778

02210

02210

02774

02774

01410

2.1
L3

L3

3.3. LI

3.3.L2

1.3

L3

L3

Number
of

Copies
Required

3
3

3

Submi t ta l Requirement
15 days prior to placement.
15 days prior to delivery to
the site.
Prior to Placement of G C L .

15 days prior to delivery to
the site.
15 days prior to delivery to
the site.
15 days prior to delivery to
the site.
15 days prior to delivery to
the site.
Prior to testing.
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Section 01410Test ing Laboratory Services

Part 1 - General
1.1 S c o p e

T h i s section describes the testing laboratory services required for this p r o j e c t .
1.2 Related Work

A. Divis ion 1 sections of these S p e c i f i c a t i o n s .
B. Division 2 sections of these S p e c i f i c a t i o n s .

1.3 S u b m i t t a l s
A. Vendor laboratory internal management procedures for data reduction shal l be

s u b m i t t e d to the QA Manager as described in S e c t i o n 9.12 of the Q u a l i t y Assurance
Pro j e c t Plan (QAPP).

B. V e n d o r ' laboratory data validation packages shall be submitted to the QA Managerupon request as described in Section 9.2.2 of the QAPP.
Part 2 - Products
Not used.
Part 3 - Execution
3.1 T e s t i n g Laboratory Analytical Methods and QA/QC

T e s t i n g laboratories used on this projec t shall meet or prov id e the f o l l o w i n g :
• A. Analyt i ca l methods and/or ASTM standards approved by the USEPA. All p r o t o c o l sfor any analytical methods to be used for this pro j e c t shall meet the requirements

of these S p e c i f i c a t i o n s . No variations or changes f rom approved te s t ing procedures
shal l occur unle s s such variations or changes are requested in wr i t ing and a p p r o v e d
in writing by the Project Manager. USEPA approval must be obtained by theProject Manager and provided to the testing laboratory prior to using a variationor change of test procedures.

B. A documented QA/QC Program that complies with USEPA Guidance DocumentQ A M S - 0 0 5 / 8 0 or an approved equivalent.
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3 2 Analys i s of USEPA QA/QC Sampl e s
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Section 01420
S a m p l i n g and Analyses

Part 1 - General
1.1 S c o p e

T h i s s e c t i o n d e t a i l s t h e s a m p l i n g a n d a n a l y s i s f o r t h e P h a s e I I R e m e d i a l A c t i o n .
S a m p l i n g and analysis activities are associated with, but not l imi t ed to, the f o l l o w i n g :
excavation, f i l l material, monolith foundation preparat ion, pr epro c e s s ing materials,
preplacement materials , cover system components, and air monitoring.

1.2 Related Work
A. Division 1 of these S p e c i f i c a t i o n s .
B. Divi s ion 2 of these S p e c i f i c a t i o n s .

1.3 S u b m i t t a l s
A. C o m p l y with pertinent provisions of Section 01340 of these S p e c i f i c a t i o n s .
B. USEPA shall be no t i f i ed prior to commencement of Work under this S p e c i f i c a t i o n .

The USEPA shall be not i f i ed in writing not less than 14 days prior to any activitywhich may involve or require sampling. At the request of the USEPA, s p l i t or
dupl i ca t e samples may be taken by USEPA or its authorized representatives of any
sample s co l l ec t ed with regard to Phase n construction activities.

Part 2 - Products
Not used.
Part 3 - Execution
3.1 Excavation Contro l , V e r i f i c a t i o n , and Confirmation

A. General Procedures
1 . S a m p l i n g f o r e x cava t i on c o n t r o l , v e r i f i c a t i o n , and c o n f i r m a t i o n s h a l l b econducted in accordance with the procedures described in C h a p t e r 3. Oof the

F i e l d Asses sments Procedures Manual (FAPM) prepared for the U . S . Depart-
ment o f Energy, Uranium Mill T a i l i n g Remedial Act ion P r o j e c t (UMTRA) withthe f o l l o w i n g exceptions:
a. When the performance criteria set f o r t h in Sec t ion 3.3 of the FAPMconf l i c t with the performance criteria set f o r t h in Tabl e 9-2 of the ROD,

the criteria set f o r t h in the ROD shall be used for excavation control.
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b. During the Phase n excavation activities on the Bannock Stre e t Site, the
confirmation samples shall be analyzed by Paragon Laboratory ( f o r m e r l y
A n a l y t i c a l T e c h n o l o g i e s , I n c . ) o f F o r t C o l l i n s , C o l o r a d o r a t h e r t h a n
Geotech Analyt i ca l Laboratory a s s e t f o r t h in S e c t i o n 3.7.2 of the FAPM.

c. The Ludlum Model 4410 Low-Level Gamma S c i n t i l l a t i o n Detector with
a L u d l u m M o d e l 2221 S c a l a r / R a t e M e t e r S i n g l e - C h a n n e l A n a l y z e r( L u d l u m s c int i l l ometer) shall be used to conduct gamma surveys during
the excavation activities. A lead shield shal l be used with the Ludlum
s c i n t i l l o m e t e r to reduce the e f f e c t s of gamma shine.

2. T h i r t y - f o o t - b y - 3 0 - f o o t grids shall be e s tabl i shed for areas to be excavated.
G r i d s shall be fur ther divided, when ver i f i ca t i on sampl e s are to be taken, into
10-foo t-by-10-foo t blocks. Blocks shall be l o g i c a l l y i d e n t i f i e d by their l o ca t i on
within the grid.

B. Excavation Control Survey
1. A s h i e l d e d gamma s c in t i l l ome t e r will be used d u r i n g above-act ion-leve l excava-

tion to determine the level of gamma radiation within a grid. The h igh , low,
and average (most commonly observed) gamma readings sha l l be measured at
th e e x c a v a t e d ground s u r f a c e and r e corded . R e a d i n g s s h a l l b e t a k e n a t
locat ions and frequency spec i f i ed by the superv i s ing QA personnel.

2. A grab s a m p l e sha l l be taken and analyzed by O p p o s e d C r y s t a l S y s t e m Gamma
Radiation Counter (OCS) during the excavation to determine the Radium-226
concentration at particular locations within a grid. S a m p l i n g shall be per-formed at locations and frequency spec i f i ed by the supervising QA personneland the analysis shall be performed on site.

3. F u r t h e r excavation for the grid shal l be required if excavation control analys e s
•indicate above-action-level soil remains. If above-action-level soil has been
removed, ver i f i ca t ion shall begin.

C. V e r i f i c a t i o n Survey
1. A sh i e lded gamma sc int i l lometer shall be used to de termine the level of gamma

r a d i a t i o n wi th in a grid. The h i g h , low, and average (most commonly o b s e r v e d )gamma r e a d i n g s s h a l l b e measured at the e x c a v a t e d g r o u n d s u r f a c e and
recorded. Locations and frequency of measurements wil l be s p e c i f i e d by the
QA Manager.

2. A compos i t e sample shall be obtained by combining aliquot sample s f r o m the
center and corner blocks of the grid and shall be analyzed by OCS to deter-
mine the Radium-226 concentration for the grid. The analysis shall be per-formed on site.
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3. Further above-action-level excavation for the grid shal l be required if veri f i ca-
tion ana ly s e s ind i ca t e above-action-level soil remains. If above-action-level soil
removal is v e r i f i e d , confirmation shall begin.

D. Conf i rmat i on Survey
1. Up to ten v e r i f i ca t i on samples shall be compos i t ed to f orm a c on f i rmat i on

sample which shall be analyzed by Paragon Laboratory for:
a. Radium-226;
b. N a t u r a l Uranium;
c. T o t a l Arsenic , Selenium, and Lead ( A n a l y t i c a l Method 6010);
d . T o x i c i t y Charac t e r i s t i c Leaching Proc edure ( T C L P ) f o r A r s e n i c , S e l e n i u m ,

and Lead (USEPA Document SW-846 methods)).
If r e su l t s indi ca t e that the composite soil s a m p l e exceeds Resource Conserva-
tion and Recovery Act l imits for hazardous waste de t erminat ion, a d d i t i o n a l
s a m p l i n g and analys i s will be p e r f o r m e d in order to p r e c i s e l y locate the a r e a ( s )
of the exceedance within the composite area. When the area(s) are i d e n t i f i e d ,
f u r t h e r excavation will be performed to remove the a f f e c t e d s o i l . Excavation
wil l continue, if necessary, into the saturated zone.

2. The f i r s t 20 verif ication samples col lected at the site sha l l be analyzed by
P a r a g o n L a b o r a t o r y f o r Thor ium-230. I f a n a l y s i s r e s u l t s i n d i c a t e t h a t
Thorium-230 is above the action level in S e c t i o n 3.1 A, a d d i t i o n a l analys e s will
be p e r f o r m e d on other verification samples. If all analyt i cal r e su l t s of the f i r s t
20 samples indicate no concern for Thorium-230 contamination, then theconfirmation sampl ing protocol stated hi Sec t i on 3.I.D.I shall be f o l l o w e d for
Thorium-230.

3. Conf i rmatory te s t ing will be completed prior to pr epara t i on of the monol i th
f ounda t i on and placement of SIS materials. T h i s wil l be f a c i l i t a t e d , if neces-
sary, by e x p e d i t i n g laboratory analyses of c on f i rmatory sample s . No S/Smaterials placement will occur in excavated areas which have not been con-
firmed through laboratory analyses that all above-action-level so i l s have beenremoved.

4. If above-ac t i on- l eve l soil removal is c o n f i r m e d t h e n b e l o w - a c t i o n - l e v e l
excavation may begin.

3.2 Fill Material
A . A M o d i f i e d P r o c t o r ( A S T M D 1 5 5 7 ) a n d a n i n - p l a c e d e n s i t y ( s a n d c o n e )(ASTM D 1556) s h a l l be p er f ormed once per 1,000 cubic yards or as soil character i s-

tics change in order to ensure a compaction of at least 90 percent maximum dry
density at plus or minus 2 percent of optimum moisture content. All samplesrequired for M o d i f i e d Proctor testing will be taken by the Construction I n s p e c t o ror his de s ignated representative.
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B. I m p o r t e d fill mater ial s a m p l e s will be obtained by the C o n s t r u c t i o n I n s p e c t o r or his
des ignated representative for each fill s p e c i f i ca t i on f r om each s u p p l i e r or as materi-als change. T h i s sample will be tested as indicated in 3.I.D.I (a, b, c, and d) with
the addi t i on of t e s t ing for thorium-230.

C. I m p o r t e d fill material wil l be tested for gamma radia t i on using a s h i e l d e d gamma
s c i n t i l l a t o r and sampled and checked by OCS for radium-226 on site pr ior to
acceptance. The required frequency of testing is one for each 500 cubic yards of
placed soil or as source or material changes.

3.3 M o n o l i t h F o u n d a t i o n Preparation
A M o d i f i e d Proctor (ASTM D 1557) and an in-place dens i ty (sand cone) (ASTM D 1556)
shall be per formed once every 20,000 square feet of monolith f oundat i on or as soil
characteristics change in order to ensure a compaction of at least 90 percent maximum
dry dens i ty at p l u s or minus 2 percent of optimum moisture content.

3.4 Preproc e s s ing M a t e r i a l s
A. Raw M a t e r i a l s

1. Water to be used in the S/S processing will be analyzed once prior to start-up
of the S/S Processing Unit or as the supp l i e r or source changes for compliance
with ASTM C 94.

2. Cement will be c er t i f i ed by the suppl ier to be T y p e I/T1 port land cement.
3. Fly ash will be c e r t i f i ed by the suppl i er to meet T y p e C Fly Ash requirements.

B. F e e d s t o c k Material
1. The f o l l o w i n g tests shall be performed once per 2,500 cubic yards or at least

once per c o m p l e t e d f e ed s t o ck s t o c k p i l e on s a m p l e s f r o m the p r e p a r e d f e e d s t o c ks tockpile:
a. Particle-s ize distribution (ASTM D 422).
b. Atterberg limits (ASTM D 4318).
c. Standard Tes t Method for Moisture Density Relations of S o i l Cement

Mixtures (ASTM D 558 with ASTM D 1557 compaction energy).
d. OCS for Radium-226.

2. Mois ture content (ASTM D 4643) analysis for the f e e d s t o c k s t o c k p i l e shall be
performed at the start of each processing day for mill calibration.

3. The Moisture Density analysis shall require mixing a f e e d s t o c k s t o c k p i l esample with cement and fly ash in the a p p r o p r i a t e percentages (70:20:10).Water content will be varied s l i g h t l y to achieve a curve which will be used toobtain a target preplacement and in-place monoli th density.
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3.5 Preplacement M a t e r i a l s
A. Preplacement materials shall be tested once per 500 cubic yards or twice per

working day of S/S processing for the f i r s t 5 days f o r :
1. One Point Compact ion (ASTM D 558 with ASTM D 1557 energy); and
2. Unconfraed Compress ive S t r e n g t h (ASTM D 1633).
Frequency changes to 1/1,000 cy or minimum of 2 per day a f t e r f i r s t 5 days.

- The target d e n s i t y is at least 90 percent maximum dry d en s i ty , 4 to 6 percent over
o p t i m u m moi s tur e cont ent based on the f e e d s t o c k t e s t i n g p e r f o r m e d under 3 . 4 J 3 . 1 . C .
d e v e l o p e d for the f e e d s t o c k in use at the time.

B. Chemical t e s t ing of preplacement materials wi l l require p r e p a r a t i o n of test cy l in-
ders us ing ASTM D 1557 energy, leachate extraction (ASTM D 3987), and analyses
f o r t h e f o l l o w i n g :

a. Radium-226.
b. Natura l Uranium.
c. Thorium-230.d. Arsenic, Lead, and Selenium (Analyt ical Method 6010).

The required frequency of sampling is 1 sample per 10 days of S/S process ing.
C. C o n t i n g e n c y eva lua t ion measures will be f o l l o w e d in the event tha t in-p lac e t r e a t e d

material f a i l s either the physical or chemical analysis. The initial s t ep wil l be to
ver i fy die analytical procedures and protocol. Reanalysis of the leachate extract
sample for the chemical test will be performed if p o s s i b l e . If the cause of the
problem is not i d e n t i f i e d , another chemical leaching extraction and analysis of the
preplacement material will be per formed.
Evaluation of the placement location of the suspect materials in the monoli th will
then be considered to determine if additional contingency measures are necessary.
If this evaluation indicates that the materials are not a c c ep tab l e , dien an estimate
based on placement records will be made as to the extent of S/S material that is
questionable. T h i s material will be broken out of the monol i th with a hoe-ram or
a similar piece of equipment, collected and reprocessed.

3.6 Placed and Compacted Materials
The in-place mono l i t h wil l b e ' t e s t ed f o r in-place d en s i ty (sand cone) (ASTM D 1556) once
per 500 cubic yards or twice per working day of S/S proce s s ing to v e r i f y a target dens i ty
of 90 percent maximum dry dens i ty , 4 to 6 percent over o p t i m u m moisture content based
on the dens i ty te s t ing indicated in 3.4.B.1.C for the f e e d s t o c k s t o c k p i l e hi use at thetime.
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3.7 Cover S y s t e m Component s
S a m p l i n g and a n a l y s i s w i l l be c o m p l e t e d as de ta i l ed in S e c t i o n s 02271, 02275, 02774, and
02778 of these S p e c i f i c a t i o n s .

3.8 Covered M o n o l i t h Survey
A. W i t h i n 30 days a f t e r c ompl e t i on of the monolith cover system, the monol i th wi l l be

surveyed for gamma radiation using an unshielded low-level s c i n t i l l a t i o n detector.
To ac compl i sh the required testing, 1-square-meter grids wi l l be e s t ab l i s h ed and
each grid wil l be subdivided into 9 blocks. The required measurements wi l l be
taken within the center block at the cover surface and at an e l evat ion 1 meter
above the cover surface.

B. W i t h i n 30 days a f t e r comple t ion of the monolith cover system, the mono l i th wi l l be
surveyed for radon f l u x using a charcoal canister. T h i s t e s t ing wi l l be done at the
cover sur fa c e at a frequency of 1 per 20,000 square f e e t of cover.

C. W i t h i n 30 days a f t e r comple t ion of the monolith cover system, the monol i th wi l l be
tes ted for radon concentration using a charcoal canister at the site p r o p e r t y line.
T h i s t e s t ing will occur at a frequency of 1 per 100 l inear f e e t of p r o p e r t y line.

3.9 Air Monitoring
A. Perimeter air monitoring shall be conducted in accordance with S e c t i o n 2.1 of thePhase n - S a m p l i n g and Analysis Plan (SAP).

1 . Air m o n i t o r i n g s t a t i o n s s h a l l b e e s t a b l i s h e d a l o n g th e p e r i m e t e r o f t h e
Bannock S t r e e t S i t e to measure air quality and alert p r o j e c t personnel to any
po t en t ia l o f f - s i t e impacts that may occur from Phase n construction activit ie s .
In the event tha t a ir monitoring act ivi t i e s i n d i c a t e tha t the p o t e n t i a l o f o f f - s i t e
impacts may be occurring, all construction ac t iv i t i e s sha l l cease until dust
control activit ies can be enacted and air monitoring indicates that the poten-tial o f f - s i t e impact has been eliminated.

2. Air m o n i t o r i n g s t a t i o n s shal l be p la c ed in such a manner t h a t s a m p l e s t h a t are
upwind and downwind of planned activities.

3. All airborne sample s shall be collected hi accordance with Sec t i on 2.1 of the
Phase II - S A P .

4. Air samples shall be analyzed for total suspended part iculate s (TSP), P M 1 Q ,l ead , arsenic, selenium, and radioactivity.
5. Prior to construction activities, background sample s shall be c o l l e c t ed for aperiod of 30 days. All background samples shal l be analyzed for TSP and

PM 1 0.
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6. Separated background samples from each perimeter sampl ing location shall be
obtained for measurement of total radioactivity. Background sampl e s shall be
analyzed for l ead, selenium, and arsenic.

7 . C h a p t e r 6 . 0 o f t h e P h a s e I I - S A P d e t a i l s t h e s p e c i f i c s o f t h e a n a l y t i c a l
program.

B. Personal air samples.
1. Personal air samples shall be obtained f r om personnel who may be p o t e n t i a l l y

exposed to re spiratory hazards during Phase H construct ion ac t iv i t i e s .
2. S a m p l e s sha l l be co l lec ted in accordance with S e c t i o n 2.2, Personal Air Sam-

p l e s , f r o m the Phase n - SAP.
3. Personal air sample s shall be analyzed for those r e sp i ra tory hazards i d e n t i f i e d

by th e Si t e Saf e ty O f f i c e r .
4. The crew member having the greatest potent ial exposure to rad ioac t iv i ty for

each w o r k d a y s h a l l have h i s b r e a t h i n g zone s a m p l e d u s i n g a d u s t f i l t e r
cassette and personal sampl ing pump. Total airborne dust shal l be sampledfor total dus t , gross alpha, and gross beta radioact ivi ty.

C. Work p l a c e area monitoring.
1. In areas i d e n t i f i e d as p o t e n t i a l l y radioactive, area monitoring shal l be con-

ducted to evaluate the presence of radionuclides.
2 . Aft er d e t e r m i n i n g th e amount o f r a d i o a c t i v i t y in th e m a t e r i a l c o l l e c t e d ,

additional analysis may be performed for lead (or other metals) if experience
with the characteristics of the site soils radicates the const i tuents may pose apo t en t ia l concern.

3.10 S a m p l e Col l e c t i on Procedure
All sample s shall be col lec ted using standard equipment and procedures as described inthe Final Phase II - SAP and as described in these S p e c i f i c a t i o n s .

3.11 S a m p l e Management
A. Earth S c i e n c e s / A W S Remediation shall maintain a documented chain of custody

record for all samples submitted for analysis by an o f f - s i t e laboratory in accordance
with the Phase H - QAPP.

B. Earth Science s /A WS Remediation shall use sample containers for the collection of
soil samples in accordance with the Phase n - Q A P P .

C. Earth S c i e n c e s / A WS Remediation shall use sample shipment procedures in accord-ance with the Phase E - QAPP.
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3.12 A d d i t i o n a l T e s t i n g
In the event that addi t ional sampling is desired, USEPA shall be n o t i f i e d in accordance
with the AO prior to such sampling.
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Section 01500Temporary Facil i t ie s

Part 1 - General
1.1 S c o p e

T h i s section describes the Work required to prov ide , maintain, and remove at the
c ompl e t i on of the pro j e c t all temporary f a c i l i t i e s and control s needed for the p r o j e c t
in c lud ing , but not l imited to, the f o l l o w i n g :
A. T e m p o r a r y u t i l i t i e s including water, electricity, and heating as necessary.
B. S u p p o r t i n g f a c i l i t i e s inc luding sanitary, trash d i s p o s a l , and cleanup f a c i l i t i e s .
C . T e m p o r a r y p r o t e c t i o n f a c i l i t i e s i n c l u d i n g access c o n t r o l f e n c i n g a n d w e a t h e r

pro t e c t i on .
1.2 Related Work

A. Division 1 sections of these Spec i f i ca t i ons .
B. Division 2 sections of these Spec i f i ca t ions .

Part 2 - Products
Not used.
Part 3 - Execution
3.1 U t i l i t i e s

A. W a t e r
1. A temporary water s u p p l y shall be provided for dust and moisture control

during excavation and backf i l l operations, for personnel decontamination, S/Sprocess water, and for other requirements.
2. Potab l e water dispensers or similar fa c i l i t i e s shall be provided for personnel

use during Remedial Action.
B. Elec tric i ty

Temporary electrical services such as portable generators for construction purpose sand related activities shall be provided.
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C. Heat ing
Portable heaters shall be provided as necessary for worker s a f e t y and to protec t
construction work f r om damage during periods of cold weather.

3.2 S u p p o r t i n g F a c i l i t i e s
A. Sanitary F a c i l i t i e s

Sanitary f a c i l i t i e s shall be provided for use by all on-site personnel.
B. Trash Dispo sa l and Property Cleanup

Containers sha l l be provided for disposal of uncontaminated cons truc t ion debris and
trash. At reasonable intervals and not less than once per week, trash and debris
a c c u m u l a t e d in the c on ta iner s s h a l l be removed and d i s p o s e d at a p e r m i t t e d landfill.

3.3 T e m p o r a r y Acces s Contro l and Weather Protection F a c i l i t i e s
A. Access Control Fenc ing

1. Prior to starting construction activities, access control f e n c i n g shall be erected
as necessary to prevent access to restricted areas. S u f f i c i e n t area within theboundary of the access control fencing shall be provided to contain the work
area and allow s a f e operation of equipment.

2. Access control f e n c i n g shal l be, at a minimum, chain-link f e n c i n g wi th a 6- f oo t
height. S t a b i l i z e d anchor post bases shall be used for the f enc ing.

3. Warning signs on access control fencing shall be ins tal l ed at a p p r o p r i a t e
intervals. Warning signs shall be placed prior to i n i t i a t i n g construction
activities and removed at the completion of the p r o j e c t .

B. Weather Protec t ion
Temporary enclosures shall be installed as needed to protect construction fromdamage due to weather, or to maintain suitable temperatures during the per form-ance of the Work. At the end of each day's work, all Work su s c ep t i b l e to weatherdamage shall be protec ted.
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Section 02200
Earthwork

Part 1 - General
1.1 S c o p e

T h i s section describes the earthwork requirements for excavation, s t o c k p i l i n g , b a c k f i l l -
ing, compact ion, and final grading.

1.2 Related Work
A. Divis ion 1 sections of these Spec i f i ca t i on s .
B. Divis ion 2 sections of these S p e c i f i c a t i o n s .

Part 2 - Product s
2 .1 Fil l Mater ia l s

A. Below-Act ion-Level S o i l - S o i l s with concentrations of c o n s t i t u e n t s of concern below
those s p e c i f i e d in T a b l e 9-2 of the ROD, except as m o d i f i e d by the USEPA let t er to
the CDH d a t e d J a n u a r y 16, 1992 which m o d i f i e d the generic p r o t o c o l for excavation
of Thorium-230.

B. Common Fill - Imported clean fill suitable for use where indicated in the p lans ands p e c i f i c a t i on s from an approved o f f - s i t e location.
2.2 A d d i t i o n a l Requirements for Imported Fill

All imported fill materials shall meet the requirements of below-action-level s o i l s as
de f ined in Sec t i on 01010 of these S p e c i f i c a t i o n s .

Part 3 - Execution
3.1 General

A. Work performed shall be constructed to the lines, grades, elevations, s l o p e s , and
cross sections indicated on the Drawings, s p e c i f i e d herein, and/or directed by theC o n s t r u c t i o n I n s p e c t o r . S l o p e s , graded s u r f a c e s , a n d d r a i n a g e f e a t u r e s s h a l l
present a neat and uniform appearance upon comple t ion of the Work.

B. Measures shal l be taken as necessary to protect the site f r om storm damage, f l o o dhazard, caving of trenches and embankments, and s l oughing of material.
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3.2 Clearing
A. Objec t ionable materials and obstructions encountered above and below the ground

surface i n c l u d i n g brash, grass, vegetative matter, and other o b j e c t i o n a b l e materials
within the area of excavation shall be removed. Brush and organic material shall
be removed b e f or e p la c ing any b a c k f i l l .

B. Debris and S u r p l u s Material - Materials resulting f r om clearing shal l be removed
and p r o p e r l y managed.

3.3 Dust Control
A. Dust control measures to be used during excavation act ivi t ie s on the BannockStre e t Site shall include, but are not limited to, we t t ing with hoses equ ipped with

mist or fog nozzles to spray l igh t app l i ca t i on s of water over areas of excavation,
s t a g i n g , load out, and s t o c k p i l i n g .

B. Dust minimization procedures shall include, but not be l imi ted to, the f o l l o w i n g :
1. Equipment shall not be driven at speeds in excess of 15 miles per hour.
2. Areas which shall be traveled extensively by equipment shall be wetted as

necessary to control dust and will be located away from the site perimeter to
the extent practicable.

3. S o i l s t o ckp i l e s shall be covered as discussed in Sect ion 02280 of these S p e c i f i -
cations.

3.4 S u r f a c e Water Management
A. S u r f a c e water shall be managed by utilizing berms and drainage channels at the

site perimeter and hi areas where above-action-level soil is s t o ckp i l ed and processed
to prevent surface water from leaving the site or impacting site operat ions .

B. Prior to placement of the monolith cover system, storm water run on wil l be
prevented in areas of monolith placement by grading the 20-foot perimeter zone to'
s l o p e away f rom the monolith.

C. S u r f a c e water control measures used on the Bannock Stre e t Site shall include, but
are not limited to, the f o l l o w i n g :
1. Excavation of temporary swales and ditches.
2. Construction of temporary diversion dikes and berms.
3. Construction of a temporary storm water retention basin.

02200 -2



3.5 H a u l Roads
A. Haul roads at grade will be constructed using a 20-miI (minimum) HDPE liner

covered with 10 oz/ sy nonwoven geotexti le , overlain by 6 inches of Cla s s A gravel.
See S e c t i o n 02774 of these S p e c i f i c a t i o n s for Cla s s A gravel c e r t i f i c a t i o n require-
ments.

B. If temporary equipment transportation routes over the monoli th or previous ly
treated areas are necessary, these transportation routes wi l l consist of a minimumof 6 inches of below-action-level material compacted and maintained on a 10 oz / sy
nonwoven g e o t e x t i l e overlying a 20-mil (minimum) H D P E liner.

3.6 Excavation
A. Excavated s o i l s shal l be p lac ed a s u f f i c i e n t distance f r o m the edge of the excavation

to avoid cave-ins or bank slides. Excavated soi l s s ha l l not be p l a c e d wi th in 3 f e e t
of the edge of an excavation.

B. Pumping, d i t ch ing , and other measures for the removal and/or transport of sur face
water f r om the active excavation area shall be p er f ormed as necessary to minimize
impact on the Work.

C. S u m p co l l e c t i on point s and/or c u t o f f s shall be used to collect groundwater f rom theactive excavation area as necessary to minimize impact on the Work. Col l ec t edgroundwater shall be evaporated.
D. Excavation Procedures

1. S o i l s with concentrations above the Radium-226, Thorium-230 (as modi f i ed by
USEPA), natural uranium, arsenic, selenium, and lead action l eve l s set f o r t h
in T a b l e 9-2 of the ROD shall be removed.

2. C o n t r o l , v e r i f i c a t i o n , and conf irmat ion s a m p l i n g to c o n f i r m the l i m i t s of above-
action-level excavation shall be performed. See Sec t i on 01420 of these s p e c i f i -
cations.

3. Noncru shab l e materials encountered during excavation which may include
such things as wooden construction materials, p i p e s and other u t i l i t i e s , and
concrete re inforc ing steel will be s tockpi led on site and decontaminated if
necessary to remove adhering above-action-level soi l s or other o b j e c t i o n a b l e
substances. W o o d , metal, asphal t , and other similar materials which aredetermined to be suitable for o f f - s i t e disposal as solid waste will be surveyed
and loaded into containers for d i spo sa l at Conservat ion Service s , I n c o r p o r a t e d .In the event that noncrushable materials require laboratory analysi s , Earth
Sciences personnel will obtain a representative sample of the material which
w i l l then be packaged and submitted for t r a n s p o r t a t i o n to an a p p r o v e d labora-tory for analysis of chemical and/or rad io log i ca l characteristics.
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R e g u l a t o r y a g e n c y r e p r e s e n t a t i v e s w i l l b e i n f o r m e d o f a n y n o n c r u s h a b l e
material discovered during excavation. Such materials wil l be subjec t ed tochemical and/or radiological t e s t ing as approved under e x i s t ing work p l a n s or
correspondence. For any noncrushable materials that cannot be addressed
under ex i s t ing work plans or correspondence, s p e c i f i c s ampl ing and analysis
procedures will be developed and submitted. In the event that on-site survey
activities or laboratory analysis determines that s p e c i f i c items or substances
are not sui table for d i spo sa l as solid waste, these materials w i l l be packaged
and managed for di sposal o f f - s i t e as a p p r o p r i a t e .

4. Excavation shall be p er formed with a maximum s l o p e of 2 horizontal to 1
vert ical .

5. Above-action-level soil that may extend beyond the p r o p e r t y line sha l l be
excavated and processed by S/S. Authorized access sha l l be obtained pr i or to
per forming any Work on adjacent properties.

6. Below-action-level soil shall be excavated to the e l eva t i on of the base of the
monolith f o u n d a t i o n and stockpiled s eparat e ly . No below-action-level soil
shall be excavated until conf irmation test re sul t s indi ca t e that all above-action-level soil in the vicinity has been removed.

7. In the event s ignif icant concentrations of organics are detected during the
excavation as a result of the environmental m o n i t o r i n g required in S e c t i o n 8.0
of the Phase n - S i t e S a f e t y Plan, "these materials wil l be segregated ...".and
an evaluation of the f e a s i b i l i t y of treating and incorporating these so i l s intothe monolith will be completed. If necessary, a bench-scale t r ea ta fa i l i ry study
will be comple t ed to evaluate treating the impacted so i l s and incorporat ingthese soils into the monolith.

8. Above-action-level soil shall be segregated f r o m below-action-level soil to
minimize the volume of soil requiring S / S .

9. The depre s s ion result ing from excavation below the monoli th base e l evat ion
shall be b a c k f i l l e d with Class A gravel at e levations below the maximum
recorded groundwater elevation. At elevations above groundwater, b a c k f i l l
will be comple t ed to the monolith base elevation using below-action-level so i l .

10. Above-act ion-level and below-action-level soil s h a l l be s e p a r a t e d d u r i n g excava-
.tion and kept separate during load ing, transport, and s t o c k p i l i n g to e l iminatethe potent ial for cross contamination.

11. Excavations shall be radio logical ly surveyed in accordance with S e c t i o n 01420of these S p e c i f i c a t i o n s to determine if additional material(s) must be removed.
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3.7 M o n o l i t h F o u n d a t i o n Preparation
A. Any excavation below the base elevation of the monol i th shall be b a c k f i l l e d with

material compacted to 90 percent of the M o d i f i e d Proctor (ASTM D 1557).
B. The mono l i th f ounda t i on shall be p r o o f r o l l e d with construction equipment tos tab i l iz e any s o f t areas and compact the surface material to 90 percent of the

M o d i f i e d Proctor (ASTM D 1557).
3.8 Fill Placement

A. All v ege tab l e matter and objec t ionable material shall be removed f r o m the sur face
upon which the fill is to be placed. Any loose soil shall be removed or compactedto a d e p t h s p e c i f i e d by the Construction Inspec tor . The surface shal l then be
p l o w e d or s c a r i f i e d until the surface is free f rom uneven f ea tur e s that would
prevent un i f o rm compaction.

B. Where fills are constructed on s lopes, the s lope of the original ground on which thefill is to be p l a c e d shall be s t epped or keyed.
C. Fill shall not be placed on frozen ground unless the ground can be s c a r i f i e d ,recompacted, or otherwise prepared to remove the f r o s t .
D. Fil l s h a l l b e p l a c e d t o t h e l i n e , e l e v a t i o n , and g r a d e required by th e p r o j e c t

Drawings.
E. Salvaged excavation materials shall be used for b a c k f i l l i n g unless determinedunsuitable by the Construction Inspector.
F. Fill shall be p laced in thin, even, and continuous layers. Each layer shall be spread

evenly and thoroughly mixed during the spreading to obtain uni formi ty of material
in each layer. The loose thickness of each layer shall not exceed 9 inches.

G. U n i f o r m moisture distribution shall be obtained by d i s c i n g , b l a d i n g , or other
methods approved by the Construction Inspector prior to compaction of a layer of

' f i l l .
1. If the moi s ture content of the fill material is below the percent s p e c i f i e d , water

shall be added until the sp e c i f i ed moisture content is achieved.
2. If the moisture content of the fill material is above the percent s p e c i f i e d , the

fill material shall be aerated by b lading, mixing, or other s a t i s f a c t o r y methods
until the s p e c i f i e d moisture content is achieved. If the s p e c i f i e d moisturecontent is not achieved, the fill material shall be removed.

3. If the sur fa c e of any layer is too dry or smooth to bond p r o p e r l y with the layer
of material to be placed thereon, it shall be scarified and moistened to thep r o p e r moisture content prior to plac ing the next layer.
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H. Below-action-level soil excavated on site may be used as fill where indicated on the
drawings.

3.9 Compaction
A. After each layer of fill material has been placed , mixed, and spread evenly, it shall

be thoroughly compacted to achieve the required density as described in Sec t i on
01420 .Part 3.2.A.

B. Compact ion shall be accomplished by sheeps foot rollers, vibratory rollers , mul t ip l e -wheel pneumatic-tired rollers, or other types of acceptable compact ing equipment.
C. Compac t ion shall be continuous over the entire area. Compac t i on equipment shallmake s u f f i c i e n t pas se s over the material to ensure tha t the desired d e n s i t y has beenobtained over the entire area.
D. Fill s l o p e surfaces shall be compacted so that the s l o p e s are s table. Excessive loose

soil on s l o p e surfaces shall not be allowed.

886s\techspec\02200.txt02200 -6



Section 02210S t a b i l i z a t i o n / S o l i d i f i c a t i o n

Part 1 - General
j _ 1 . 1 S c o p e
i Thi s section describes the processing operations and equipment requirements for S/S of
! above-action-level soil and crushed rubble.

1.2 Related Work
A. Division 1 of these S p e c i f i c a t i o n s .
B. Division 2 of these S p e c i f i c a t i o n s .

1.3 S u b m i t t a l si
~ A. S u p p l i e r c er t i f i ca t ion of T y p e I/n Cement

' B. S u p p l i e r c er t i f i ca t i on of T y p e C Fly Ash.
C. C o m p l y with the provisions of Section 01340 of these S p e c i f i c a t i o n s .i

'~~ - Part 2 • Products and Equipment
i 2.1 Products

A. Process Water - po tab l e water that meets the requirements of ASTM C 94.
\- B. Cement - T y p e I/n as determined by ASTM C 150.

C. Fly Ash - Noncombust ible f ine particulate refuse from an approved s u p p l i e r that meets the
.— requirements of ASTM C 618 for Class C Fly Ash.

2.2 .S/S Processing Equipment
A. The S/S processing unit shall be the Excel Port-A-Pug or approved equivalent. The processing

unit shall be a mobile continuous-mixing plant capable of processing soil, cement, fly ash, and
— water at a rate of 280 cubic yards per hour. The unit shall be equipped with a positive

a d j u s t a b l e governor for continuous mixing. Separate bins, silos, or tanks shall be provided and
used to store process water, cement, and fly ash.

B. A vibratory screen system shall be utilized to break apart and/or remove material greater than 3
inches in size and f e ed the screened material into the mixing unit.

C. A universal jaw crusher with feed hopper, discharge conveyor, stacking conveyor, stationary
magnet; and diesel generator core shall be used to produce crushed rubble aggregate equal to

_ or less than 2 inches in maximum dimension.
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Part 3 - Execution
3.1 S/S Processing Unit Start U p / C a l i b r a t i o n

A. The S/S processing unit shall be calibrated by cycl ing a s u f f i c i e n t volume of so i l s , rubble,
cement, and fly ash through the system to test the equipment for proper func t i on , operation,
and calibration. Work shall be performed to achieve a general ly uniform mixture of soil and
crushed rubble. At start up, a minimum of 50 cubic yards of S/S mixture shall be generated to
veri fy calibration of the mixing system. S/S mixture generated during calibration of the p i l o t
plant shall be p l a c e d with the crushed rubble s tockpi le for reprocessing.
1. Volumetric f e e d calibrations shall be conducted by weighing sampl e s of the S/S mixture

leaving the mixing unit and correlating the weight to the volumetric meter r ead ings on
the S/S proces s ing unit.

2. Prior to start up of the S/S processing unit, the unit weights of the f e e d material, cement,
and fly ash shall be determined by placing each material in a 5-ga l l on bucket and
recording the weight of each. Recorded unit weights represent the dens i ty of the
materials as p l a c e d in the storage s i los/bins.

3. Volumetric f e ed accuracy shall be checked by c o l l e c t i n g all material delivered during a
unit of time to the mixer and by washout tests of material exit ing the mixer.
a. Washout tests shall consist of collection of all S/S mixture s u p p l i e d to the exit

conveyor over a predetermined period of time and veri f i cat ion that it equals the
metered volume recorded on the mixer by converting volume to weight. The weight
of material corresponding to a standard time interval and the resul t ing proport ions of
materials per cubic yard shall be determined.

b. Volumetric f e e d accuracy shall be determined at least twice during calibration of the
S/S proces s ing unit prior to S/S mixture placement. The tolerance for metered
materials shall be within 1 percent of the metered value. If the tolerance of 1 percent
of the metered value is not achieved, the S/S proces s ing unit shall be recalibrated.

4. Accuracy of the water volume suppl i ed to the mixer shall be veri f i ed by measuring the
water s u p p l i e d to the unit over a sp e c i f i ed time period. The accuracy of the water f e e d
shall be determined at least twice during calibration of the process ing unit prior to S/S
mixture placement. Water f e ed accuracy shall be determined by c o l l e c t i o n of all water
delivered during a unit time.
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5. All s a f e t y features of the mixing unit shall be tested during the calibration process to
ver i fy proper operation. In the event that any s a f e t y features are inoperable , the unit shall
be shut down until the required repairs have been made. V e r i f i c a t i o n of the repairs shall
be made by the Construction Inspector.

B. Calibration checks shall be performed on all S/S processing unit measuring components and
verified by the Construction Inspec tor prior to any S/S proce s s ing and during the construction
as necessary to ver i fy that the proper design mixture is achieved. The Construct ion I n s p e c t o r
shall have access at all times to all parts of the S/S processing unit for observation of operation
or verification of weights and/or proportions.
1. Calibration checks shall be made at the request of the Construction I n s p e c t o r or

whenever there are variations in the properties of S/S mixture that could result f r o m
volumetric f e e d errors. At a minimum, volumetric f e e d checks shal l be made at the start
of each working day during which processing will occur.

2. Whenever the volumetric feed is found to not comply with s p e c i f i c a t i o n requirements,
the S/S process ing unit will not be operated until necessary ad ju s tment s or repairs have
been made.

C. A f t e r the S/S processing unit has been calibrated, start-up operations a f t e r each mixer
shutdown shall consist of activating the mixer and feed be l t s , opening the f e ed material bins,
activating the cement and fly ash auger f e ed , and then opening and a d j u s t i n g the water valve to
the appropriate setting. All material produced from the beginning of start up until the mixture
is visually consistent in texture shall be discarded. If a uniform mix of the required proport ions
is not discharged from the mixer at that time, the material shall continue to be processed and
discarded until consistent material of the speci f ied proportions is discharged.

D. The mixer shall be maintained in a sat i s factory operating condition and f r e e of hardened S/S
mixture. Mixer blades shall be replaced when worn down more than 10 percent of their depth.

If a uniform mixture is not being produced, the S/S processing unit shall be shut down until
the mixer is repaired. The Construction Inspector shall be provided access to the mixer for
obtaining representative samples of S/S mixture for testing.

3.2 S/S Processing Unit Operation
A. The S/S processing unit shall be operated within the operational parameters established by the

manufacturer. The operator shall conduct routine maintenance of the process ing unit, ver i fy
calibration of the processing unit and its s a f e ty features, and maintain records of the processing
un i t ' s operation during production.

B. During S/S processing unit operation, the measurement of all constituent materials including
cement, fly ash, f e e d material, and water shall be volumetrical ly control l ed to ensure consistent
proportions.

C. Water shall be metered to develop the percentages that compensate for free moisture in the
f e e d material and climatic conditions at the time of S/S processing and placement The water
controls shall be capable of being adjusted during the mixing process to compensate for
varying moisture content in the materials being mixed.
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D. S/S processing unit operation shall be performed in a manner that al lows ongoing evaluation of
the unit performance. S/S-proc e s s ed materials shall be visually observed to determine whether
the material leaving the mixing unit has been thoroughly prepared. S / S - p r o c e s s e d materials
shall not be p l a c e d until performance of the unit has been veri f ied.

E. S / S - p r o c e s s e d mixture shall have a soil to cement to fly ash target ratio of 70 to 20 to 10 by dry
weight.

F. S / S - p r o c e s s e d material shall be placed when the target moisture content is 4 to 6 percent over
optimum. The target water to cement ratio by weight shall be 0.4.

G. The maximum elapsed time allowed from exiting of the material from the S/S proces s ing unit
to f inal placement of S/S material shall be 45 minutes.

H. The mixing unit shall have an automatic shutdown control that s t op s the unit in the event that
water, cement, or fly ash f e e d s are interrupted.

I. Storage silos shall be equipped with low-level alarms to warn the operator.
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Section 02215
Monolith Placement

Part 1 - General
1.1 S c o p e

T h i s section describes the methods and procedures for placement and curing of the
monolith.

1.2 Related Work
A. Division 1 of these Spec i f i ca t i on s .
B. Divis ion 2 of these S p e c i f i c a t i o n s .

Part 2 - Products
Not used.
Part 3 - Execution
3.1 S/S Material Placement

A. Prior to placement of the f irs t lift of S/S mixture, the exposed surface shall begraded, moistened (if necessary), compacted, and tes ted.
B. Prior to p lac ement of l i f t s o f S / S - p r o c e s s e d mater ial s onto S/S m a t e r i a l s in p l a c e for

5 hours or more, the surface of the previous lift shall be broom swept , moisture
conditioned, and treated as described hi Section 3.3 of these S p e c i f i c a t i o n s .

C. S/S materials shall be placed hi even and continuous horizontal layers with a
maximum thickness of 12 inches. To the extent prac t i cab l e , the surfaces of aminimum number of layers shall be exposed.

D. The outer edge of the compacted S/S layer shall be trimmed to a vertical face usingthe outer blade edge of the spreader or manually using a f la t-ended shovel a f t e r
each lif t i s compacted and be fore subsequent li f t s are p l a c e d . Excess m a t e r i a l s f r om
this process shall be incorporated . into ongoing S/S mixture placement or placedwith the crushed rubble materials for reprocessing.
As an a l t e r n a t i v e compaction method for the outer edge of the compac t ed S/S layer,metals p l a t e s shall be used as forms for the placed S/S material. The forms shall
be held in-place by inserting metal phis into the comple t ed monoli th layers. Placed
S/S ma t e r ia l s s h a l l be compacted, and the forms and p h i s s h a l l be removed a f t e r the
p lac ed S/S mat er ia l s have developed s u f f i c i e n t s t r eng th that edge d e t e r i o r a t i o n doesnot occur.

02215-1



E. Placement of S / S - p r o c e s s e d materials shall be accompli shed by tracked equipment
or other equipment capable of producing uniform layers that minimize disturbance
to p r e v i o u s l y p l a c e d layers.

F. Tracked equipment for spreading shall be limited to a D-6 C a t e r p i l l a r b u l l d o z e r or
equivalent size that is equipped with hydraulic t i l t and/or angle control blade.
Tracked equipment shall only operate on uncompacted materials and shal l not beallowed to turn or "crab" on the uncompacted materials.

G. S / S - p r o c e s s e d materials at the outside edge of a spread layer shall be picked up and
incorporated into the monolith or removed and p lac ed with the crushed rubble for
reproces s ing.

H. S / S - p r o c e s s e d materials shall not be placed upon a previous layer which has not
been c o m p l e t e l y compacted, prepared, te s ted, and/or inspec ted by the Cons t ru c t i on
I n s p e c t o r .

I. Placement operations shall be monitored by the Construction Inspec tor .
J. S / S - p r o c e s s e d materials shall not be placed when ambient temperatures are less

than 30°F. S / S - p r o c e s s e d materials shall no t b e p laced during p r e c i p i t a t i o n events.
3.2 Compact ion Procedures

A. Compact ion of the monolith shall begin within 15 minutes of placement of the S/S
mixtures.

B. A 563 C a t e r p i l l a r , or comparable unit, smooth vibratory steel drum rol ler shall be
used to compact the monolith.

C. A small vibratory roller and/or a power tamper shall be u t i l i z ed to compact sections
of the monolith that cannot be densi f ied by the larger compaction equipment due
to l imited work space.

D. Rollers shal l not be operated in vibratory mode unless moving.
E. All compaction equipment shall be maintained in good operat ing condi t ion so thatthe S/S mixture is not contaminated with grease, oil, or other visible contaminants.
F. The time f r o m the end of mixing until comple t ion of compaction shall not exceed

45 minutes.
G. The in-place densi ty of all accepted S/S mixture shall not be less than 90 percentof maximum dry density as determined through the f e e d s t o c k te s t ing p er f ormed

under 3 . 4 . B . I . C . of Sect ion 01420 of these spec i f i ca t ions for the f e e d s t o c k in use atthe time. In-plac e densi ty tests shall be performed for every 500 cubic yards of S/Smaterials p la c ed . Compaction shall proceed until the required in-place dens i ty isachieved.
3.3 J o i n t s
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V e r t i c a l and h o r i z o n t a l j o i n t s s ha l l be kept in a clean, u n c o n t a m i n a t e d , and c o n t i n u o u s l y
moist condi t ion until placement of overlying or adjacent S/S mixture to ensure a p p r o p r i -
ate bonding of materials. If more than 5 hours have e l a p s e d b e f or e placement of
overlying or ad ja c en t S/S mixture, a cold jo int shall be considered to have occurred.
Horizontal and vertical cold j o i n t s shall be treated as described in the f o l l o w i n g sections.
A. Hor izon ta l cold j o i n t treatment shall consist of surface pr epara t i on and placement

of concrete b edding. Horizontal cold j o in t surfaces shal l be prepared for placement
of the subsequent lift by removing all loose debris. Procedures for surface prepara-
tion shal l include mechanical sweeping, air b la s t ing , water b l a s t i n g , or moderate
pressure water j e t t i n g . Care shall be taken to prevent undercut t ing of aggregate
in the S/S mixture. W a t e r - j e t t i n g equipment shall be e q u i p p e d with a su i tab l e
pressure r egu la tor and a s h u t - o f f switch at the nozzle that a u t o m a t i c a l l y shuts off
if the nozzle is d r o p p e d . S u r f a c e preparation shall be per formed immedia t e ly prior
to placement of the b e d d i n g mix. Bedding mix shall consist of dry cement a p p l i e d
at a rate of up to 5 pounds of cement per square yard. A l i g h t water mist sha l l be
a p p l i e d to the dry cement prior to placement of the next lift of S / S - p r o c e s s e d
materials.

B. Ver t i ca l cold j o i n t s shall be similar to horizontal cold j o i n t s . Vert i cal cold j o i n t
l o ca t ions shal l be noted during construction and o f f s e t no le s s than 6 inches f r o m
the vertical j o i n t s on the underlying l i f t s .

3.4 Curing and Protect ion
A. The surface of S / S - p r o c e s s e d materials shall be maintained continuously moist, butnot s a t u r a t e d , at a t empera ture above 35T unti l it is covered by another p la c emen tlayer. Any surface damaged by weather or construction act ivi t i e s shall be treated

as a cold j o i n t .
B. At the end of construction activities each day, exposed S / S - p r o c e s s e d material

s u r f a c e s s h a l l be t h o r o u g h l y moistened and covered with p l a s t i c to m a i n t a i n a moist
surface. Exposed surfaces of the S/S-proc e s s ed materials which are the top layershall be misted and protected a minimum of 14 days.

C. S / S - p r o c e s s e d material surfaces shall b e protected f r om temperatures below 35 °F.
Protection shall be provided by a p p l y i n g thermal blankets or other protection.
Protection shal l remain on the surface until the temperature rises above 35 °F.
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Section 02271
Recompacted S o i l / C l a y Layer

Part 1 - General
1.1 S c o p e

T h i s section describes the work required to c ompl e t e the R S C L component of the monoli th coversystem on the side s l o p e s of the monolith.
1.2 Related Work

A. Division 1 of these S p e c i f i c a t i o n s .
B. Division 2 of these S p e c i f i c a t i o n s .

Part 2 - Products
2.1 I m p o r t e d S o i l

A. For all import materials to be used as R S C L , the f o l l o w i n g t e s t s shall be p er f ormed onceper source or when material changes as determined by the QA Manager:
1. Particle Siz e Distribution (ASTM 422)
2. Atterberg Limits (ASTM 4318)
3. USCS Clas s i f i ca t i on (ASTM D 2487)4. Constant Head Permeabaity (ASTM D 5084)
5. M o d i f i e d Proctor (ASTM D 1557)
6. Consolidars-Undrained Triaxial Compression T e s t with Pore Pressure

Measurement (ASTM D 4767)
Required samples will be taken by the Construction I n s p e c t o r or his des ignated
representative.

B. R S C L shall be c l a s s i f i e d according to the United Soi l C l a s s i f i c a t i o n S y s t e m as CH or CLand shall meet the f o l l o w i n g gradation:
Percent by Weight

S i e v e S i z e Passing Square Mesh S i e v e
2 inches 100
0.75 inches 90
No. 200 50

C. The results of Constant Head Permeability testing shall indicate a hydraulic conductivityless than 1 x 10"7 centimeters per second.
D. All imported soil to be used as RSCL shall also be tested to confirm soil as below-action

level.
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E. The approved material suppl i er for the imported RSCL shall be Blue Stone Aggregate s
Company. Any change to or addition of material s u p p l i e r sha l l require material t e s t ing in
accordance with th i s spec i f i ca t ion.

Part 3 - Execution
3.1 Placement

A. Continuous and repeated visual inspection of the materials shall be per formed to ensure
proper soi l s are being used. In addi t ion, the Construct ion I n s p e c t o r shall make frequent
inspec t ions of the R S C L placement operations and shal l c on su l t wi th the site personnel
on suitable RSCL materials and locations of such.

B. R S C L fill lift thicknes s shall be no greater than 8 inches prior to compac t ion. Thinner
lifts are permi s s i b l e to achieve design grade as s p e c i f i e d on the Design Drawings.

C. Prior to compaction, particles greater than 2 inches shall be removed.
D. Each lift shall be thoroughly compacted and shall s a t i s f y moisture and d en s i ty control s

through f i e l d t e s t ing before a subsequent lift is placed.
E. Compact ion of lifts shall be as f o l l o w s :

1. Compac t i on of lifts shall be performed with an a p p r o p r i a t e l y heavy, p r o p e r l y
ballas ted, penetrating-foot compactor subject to approval of the Construction
Inspec tor . The imprints from the compactor, minimum 1" in d e p t h , shall be
maintained for bonding with the subsequent lift.

2. The dai ly work area shall extend a distance no greater than necessary to maintain
moist soil conditions ( fa c i l i t a t e bonding) and continuous operations. Desiccation
and crusting of the lift surface shall be avoided to the extent p o s s i b l e . Any
material requiring moisture conditioning of more than 3 percentage point s shall
not be p l a c e d until 24 hours a f t er water addi t ion.

3. If de s i ccat ion and crusting of the lift surface occurs b e f o r e p lacement of the next
lift, this area shall be sprinkled with water and that scarified and tested for water
content to ensure uniform moisture before placement of a subsequent lift.

4. Bulldozers shall not be used for primary compaction e f f o r t s .
F. Constant head permeabil i ty testing (ASTM D 5084) shall be p e r f ormed on m u l t i p l e

sample s obtained f rom discrete locations within the propo s ed borrow source. S a m p l e s
shall be tested f rom 1 percent dry through 6 percent wet of optimum moisture content and
at 90 percent to 100 percent of the maximum dry density as determined by the M o d i f i e d
Proctor test. A f i g u r e dep i c t ing dry unit weight versus m o l d i n g water content shall be
prepared based on test results and will be submitted. T h i s f i g u r e shal l be used for
determination and verification of compaction requirements for compliance with

. permeabi l i ty requirements. At least f iv e samples shall be no more permeable than
1 x 10~7 centimeters per second as depicted on the f igure and from te s t ing results.
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G. Sand cone dens i ty t e s t ing (ASTM D 1556) shall occur at locat ions de s ignated by the
construction inspec tor and at a frequency of 1 per 500 cubic yards of p la c ed R S C L , 1 per
day minimum, to ensure the RSCL fill is compacted to a minimum dry d en s i ty of the
a p p l i c a b l e percentage of the maximum dry densi ty as determined by the M o d i f i e d Proctor
test (ASTM D 1557) based upon moisture content within 1 percent dry of opt imum to 6
percent wet of optimum. Densities less than the a p p l i c a b l e percentage of the maximum
dry dens i ty determined f rom the M o d i f i e d Proctor test shall be recompacted and/or
removed and reworked to meet density objectives.

H. Frozen soil shall not be compacted to construct the R S C L , nor shall the R S C L be p l a c e d
on f roz en soil.

I. During construction, f i n i s h e d l i f t s or sections of RSCL fill may be s p r i n k l e d with water
as needed to prevent drying and desiccation.

J. The R S C L shall be at least 18 inches thick down the side s l o p e s of the m o n o l i t h only.
Thickne s s of the R S C L on the side s lopes shall be measured p e r p e n d i c u l a r to the s l o p e
face.

K. C o m p l e t e d segments of the RSCL shall be tested dai ly for excessive moisture or
des iccat ion prior to placement of subsequent lifts of material. Mois ture content t e s t ing
shall be per formed 1 inch below the previously comple t ed surface and shall indica t e aminimum value of 1% below average optimum moisture content as determined in Part
3.I.F. above.
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Section 02275
Riprap Placement

Part 1 - General
1.1 S c o p e

T h i s section describes placement of the riprap component of the monolith cover system.
1.2 Related Work

A. Division 1 of these S p e c i f i c a t i o n s .
B. Divi s ion 2 of these S p e c i f i c a t i o n s .

1.3 S u b m i t t a l s
A. S u p p l i e r c e r t i f i c a t i o n that riprap complies with the requirements of this sp e c i f i ca-

tion.
B. C o m p l y with the provisions of Section 01340 of these S p e c i f i c a t i o n s .

Part 2 - Products
2.1 Riprap

A. Riprap u t i l i z ed in the construction of the top layer of the monolith cover system
shall be of a grade with a D50 size of at least 9 inches. The range of size shall benot less than 3 inches in diameter and not greater than 15 inches in diameter.
Materials described as meeting T y p e L Grade riprap as described in the Denver
Urban S t o r m Drainage Criteria Manual.

B. Riprap shall consist of hard, durable, angular stone. It shall be free f r om cracks,
organic matter, clay, and other deleterious materials.

C. The quali ty of the r iprap material shall conform to the requirements set f o r t h in
the Determination of Riprap Quality Assessment Criteria included in A p p e n d i x B.

Part 3 - Execution
3.1 Riprap Placement

A. Riprap shall be placed over the f i l t e r and drainage layer materials to a minimum
thickness of 18 inches.

B. Riprap shall be placed hi a manner that shall not damage the geosynthetic clay
liner underlying the f i l t e r drainage materials. Riprap shall not be dropped from aheight exceeding 6 f e e t .
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C. Hand placement of smaller riprap stones and rearranging of larger r iprap stones
by mechanical equipment shall be per formed as needed to obtain the minimum
thickness and improve s tab i l i ty of the placed riprap.

D. The Construct ion Inspec t or will monitor placement of r iprap.
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Section 02280
Materials H a n d l i n g

Part 1 - General
1.1 S c o p e

T h i s section describes the materials handling requirements for excavation and S/S
activities. The intent of this S p e c i f i c a t i o n is to provide for e f f i c i e n t material hand l ing
during Phase II construction. Material handling activities covered by this S p e c i f i c a t i o ninc lude , but are not limited to, material transport, s t o c k p i l e construction and mainte-
nance, f e e d s t o c k preparat ion, and rubble-crushing operations.

1.2 Related Work
A. Divi s ion 1 of these S p e c i f i c a t i o n s .
B. Divis ion 2 of these S p e c i f i c a t i o n s .

Part 2 - Product s
Not used.
Part 3 - Execution
3.1 General

Excavation and S/S processing rates shall be balanced to the extent prac t i cab l e to
minimize the size of the open excavation and materials requiring s t o c k p i l i n g .

3.2 Excavation S t a g e s
The material handl ing p lan shall be performed in a series of stages:
A. Above-action-level soil shall b e ' e x c a v a t e d and transported to the f e e d s t o c k prepara-

tion area.
B. After ver i f i cat ion and confirmation sampling and analysis are per formed to confirm

that all above-action-level soil has been removed, below-action-level soil shall be
removed to the monolith base elevation.

C . I f a n y above-ac t ion- l eve l soil e x t e n d s below t h e m o n o l i t h base e l e v a t i o n , t h e
material shall be excavated.

D. The depression resulting from excavation below the monolith base elevation shallbe b a c k f i l l e d with coarse-grained imported fill at elevations below the maximum
recorded or expected groundwater elevation. At elevations above the maximumrecorded or expected groundwater elevation, b a c k f i l l wi l l be comple ted to themonoli th base elevation using below-action-level soil.
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3.3 Material T r a n s p o r t
A. Mater ia l s shal l be transported by heavy equipment or conveyors.
B. Traffic routes shall be selected to minimize the overall haul distances.
C. T r a n s p o r t a t i o n routes shown on the Drawings shal l be wetted as necessary to

control dust .
D. On s i te , the maximum speed limit for excavation and load-out equipment shall be

15 miles per hour.
E. L o a d i n g shal l be per formed in a manner which minimizes the p o t e n t i a l for s p i l l a g e

o f m a t e r i a l s dur ing l o a d i n g operat ions . M a t e r i a l s s h a l l b e p l a c e d in the h a u l t ru ck s
so they do not extend above the sides of the truck bed.

F. All t ran spor ta t i on equipment operating in fill p lacement areas sha l l be op era t ed in
a manner which p r e c l u d e s t i g h t turns , sudden s t o p s , or o t h e r p r o c e d u r e s t h a t could
damage p r e v i o u s l y compacted layers.

G. Haul traffic on top of the compacted layers of S/S mixture shal l be l imited to
minimize the amount of mud, snow, and other debri s tracked onto the monoli th.

H. Conveyors shall be of a size capable of transporting soil and S/S materials.
I. To minimize material carry-over on the conveyor, each conveyor wil l be equ ipped

with a wipe b lade which will remove sticking material f r o m the conveyor be l t . To
minimize the po t ent ia l for cross contamination due to p o s s i b l e s p i l l a g e of material,
the conveyor system will be placed on a 20-mil H D P E liner when above-action-level
soil or S/S materials are transported over below-action-level soil. T h i s liner wil l be
bermed to retain s p i l l a g e and will be placed beneath each section of the conveyor,
i n c l u d i n g the d i s charge chute s and hopper s . Above-ac t i on- l eve l soil s p i l l e d onto the
liner wi l l be returned to the conveyor belt. S/S materials s p i l l e d onto the l iner wi l l
b e s t o c k p i l e d i n t h e oversized screened m a t e r i a l s s t o c k p i l e f o r r e p r o c e s s i n g .
S p i l l a g e of material from the conveyor outside the liner containment area wil l
require the operator review and adjus t conveyor and p u g m i l l operations to addres s
the problem.

3.4 S t o c k p i l e Construct ion and Maintenance
A. Place H D P E Liner up to 20-mil thickness below above-action-level s tockpi l e s in the

event t h a t p la c emen t occurs on a below-action-level soil s u r f a c e or on the m o n o l i t h .
B. Place H D P E liner up to 20-mil thickness beneath all beiow-action-level s t o c k p i l e s .
C. H D P E l iner seams wi l l be over lapped 1 f o o t and oriented w i t h re spec t to s i t e grade s

to minimize the po t en t ia l for water seepage to enter the over lap zone.
D. No s t o c k p i l e shall be more than approx imate ly 30 f e e t high.
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E. S t o c k p i l e s shall be s l op ed to drain surface water. S u r f a c e r u n o f f shal l be diverted
to di t che s and co l l e c t i on points for transport to the storm water retention area.

F. S t o c k p i l e s shal l be sprayed with water as necessary to control dust.
G. No s t o c k p i l e s ha l l be located within 20 f e e t of the f enced site perimeter to p r o v i d e

a b u f f e r zone during construction and to allow access around the per imeter of the
site.

H. All s t o c k p i l i n g of above-action-level and below-action-level soil shall be within the
f enced perimeter of the Bannock Stree t S i t e work area.

I. H i g h v i s i b i l i t y tape will be placed around the above-action-level and below-action-
level soil s t o ckp i l e s and the screened oversized material s tockpi l e .

J. T e m p o r a r y s igns will be po s t ed to indicate the nature of the materials stored in
these areas.

K. All soil s t o c k p i l e s shall be covered when not in use to prevent excess sediment
generation and minimize f u g i t i v e emissions.

L. R u n o f f f rom s tockpi l e s shall be directed toward drainage ditches.
3.5 S t a b i l i z a t i o n Material H a n d l i n g

Fly ash and cement ut i l ized in the S/S processing shall be stored in silos outside the
restricted area.

3.6 Material Preparat ion Prior to Processing
A. After the f oundat i on preparation is c omple t ed , the above-action-level soil and

crushed rubble shall be prepared in the f e eds tock preparat ion area.
B. F e e d s t o c k materials will be transported to the proce s s ing area by conveyors and/orhaul trucks.
C. Material will be processed in accordance with Sec t ion 02210.

3.7 H a n d l i n g of Processed Material s
A. S / S - p r o c e s s e d materials shall be transported to the placement area by conveyorsand/or haul trucks.
B. Material will be placed and compacted in accordance with Sec t i on 02215.
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Section 02774
F i l t e r Drainage Layer

Part 1 - General
1.1 S c o p e

T h i s section d e t a i l s the materials and placement of the f i l t e r drainage
monol i th cover system.

1.2 Related Work
A. Division 1 of these S p e c i f i c a t i o n s .
B. Division 2 of these S p e c i f i c a t i o n s .

1.3 S u b m i t t a l s
"

S u p p l i e r c e r t i f i c a t i on for C l a s s C sand and Class A gravel as described
Division of Highways, Standard S p e c i f i c a t i o n 703.09.

Part 2 - Products
2. 1 F i l t e r Drainage Material

layer component of the

in the S t a t e of Colorado,

A. Class C Sand meeting the S t a t e of Colorado, Division of Highways, Standard S p e c i f i c a t i o n
1 703.09.

B. Class A Gravel meeting the S t a t e of Colorado, Division of Highways , Standard S p e c i f i c a t i o n
1
1
1
1
1
1
1
1

703.09.
Part 3 - Execution
3.1 Placement

A. On the top of the monolith, the f i l t e r drainage layer shall be p la c ed on the geosynthetic clay
liner (GCL) s p e c i f i e d in Section 02778 utilizing mechanical or manual methods and shall be
spread uniformly prior to compaction. The f i l t e r drainage layer will consist of a 12 inch thick
layer of Clas s C sand overlying the GCL and a 6 inch thick layer of Class A gravel overlying
the sand layer.
Care shall be taken to avoid damaging the GCL during placement of the f i l t e r drainage layer.
S h o u l d the GCL be damaged in any way, repairs to the liner shall
accordance with Section 02778 of these Speci f icat ions.

02774-1
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B. On the side s l op e s , the f i l t e r drainage layer shall be p lac ed on the compacted RSCL s p e c i f i e d
in S e c t i o n 02271 uti l izing mechanical or manual methods and shall be spread uni formly prior
to compaction. The f i l t e r drainage layer will consist of a 6 inch thick layer of Clas s C sand
overlying the RSCL and a 6 inch thick layer of Class A gravel overlying the sand layer.

C. The f i l t e r drainage layer shall be compacted to the extent that d i sp lac ement of the material is
not observed when the surface is transversed by compaction equipment.

8S6s\techspec\02774.Dtt
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Section 02778Geosynthetic Clay Liner

Part 1 - General
1.1 S c o p e

T h i s section describes the Work necessary for ins tal lat ion of the G e o s y n t h e t i c Clay Liner (GCL)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

component of the monol i th cover system. The G C L s shall consist of a layer of natural sodium
bentonite clay encapsulated between two geotextiles and shall c o m p l y with all of the criteria
l i s t e d in th i s S e c t i o n .

1.2 Relate Work
A. Division 1 of these s p e c i f i c a t i o n s .
B. Division 2 of these speci f icat ions.

1.3 Submi t ta l s
A. Furni sh the GCL m a n u f a c t u r e r ' s Quality Assurance/Quali ty Control (QA/QC)

c er t i f i ca t i on s to veri fy that the materials s u p p l i e d for the p r o j e c t are in accordance with
requirements of this spec i f i ca t ion.

B. As ins ta l la t ion proceeds, submit certi f icates of supgrade acceptance, signed by theContractor, and Construction Inspector for each area that is covered by the GCL.
Part 2 - Products
2.1 Material Requirements

A. The acc ep tab l e GCL product is Clay Max 200R as manufactured by C E T C O , 1350
Shure rive, Arlington H e i g h t s , I l l i n o i s 60004 USA (708-392-5800), or an engineer-
approved equal.

B. The GCL and its components shall have the propert i e s shown in T a b l e 1 .

02778-1
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T a b l e 1. Required Properties for GCL
Material Property

Bentonite Free S w e l l
Bentonite F l u i d Loss
Bentonite Mass/ Area
GCL Grab S t r e n g t h " 1

Test Method
ASTM D 5890
ASTM D 5891
ASTM D 5993
ASTM D 4632

GCL Permeabili ty' 3 ' | ASTM D 5084
GCL H y d r a t e d Internal
Shear S t r e n g t h ^

ASTM D 5321

Required V a l u e s ' 0

24 m L / 2 g min.
18 mL max.
0.75 o b s / f t c 2 ) (3.6 kg/ra 2 )
76 Ibs.
5 x 1 0 ' 9 cm/s e c
50 psf typ i ca l

Note s :
( I )A11 values minimum average ro l l values unless otherwise indicated.< 2 ) T e n s i I e t e s t i n g p er f ormed in the machine direction.( 3 ) Permeabi l i ty with desired d i s t i l l e d water at 80 psi cell pressure, 77 psi headwater and 75 psi tail water pres sure.(4)Peak value measures at 200 psf normal stress.

C. The minimum ac c ep tab l e dimensions of fu l l- s iz e GCL p a n e l s shal l be 13.8 f e e t in width
and 150 f e e t in l ength . Short ro l l s (those manufactured to a l e n g t h greater than 70 f e e t
but les s than a f u l l - l e n g t h r o l l ) may be s u p p l i e d at a rate no greater than 3 per truckload or
3 r o l l s every 36,000 square of GCL, whichever is less.

D. A 6-inch overlap guidel ine shall be imprinted on both edges of the upper geo t ex t i l e
component of the GCL as a means for providing quality assurance of the overlap
dimension. Lines shall be printed in easily visible nontoxic ink.

2.2 Product Quality Documentation
The GCL manufacturer shall provide the QA Manager with manufacturing Q A / Q C c er t i f i ca t i on s
for each shipment of GCL. The certifications shall be signed by a responsible party employed by
the GCL Manufac turer and shall include:
A. C e r t i f i c a t e s of analys i s for the bentonite clay used in GCL produc t i on demonstrat ing

compl iance with the parameters shown in Tabl e 1.
B. T e s t data for g e o t e x t i l e materials use in GCL production, inc lud ing , at a minimum,

mass/area data and t ens i l e test data demonstrating compl iance with the GCL
m a n u f a c t u r e r ' s Material Quality Control Plan.

C. GCL lot and roll numbers suppl i ed for the project (with corre sponding s h i p p i n g
information). •

D. M a n u f a c t u r e r ' s test data for the f inished GCL product, including the parameters ofbentonite, mass/area, t ens i l e strength, and representative p ermeab i l i ty data demonstrat ing
compliance with the performance parameters shown in T a b l e 1.
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• 2.3 Product Labe l ing

Prior to sh ipment , the GCL manufacturer shall label each ro l l , i d e n t i f y i n g :

I
I

I

1. Product i d e n t i f i c a t i o n information ( M a n u f a c t u r e r ' s name and addre s s , brand
name, product code).

2. Lot number and roll number.
3. Roll l eng th , width, and weight.

2.4 Packaging
A. The GCL shal l be wound around a rigid core whose d iameter is s u f f i c i e n t to f a c i l i t a t e

hand l ing . The core is not necessarily intended to s u p p o r t the roll for l i f t i n g but shou ld be
s u f f i c i e n t l y strong to prevent c o l lap s e during transit.

I
I
I

B. All ro l l s shall be labeled and bagged in packaging that is re s i s t ent to p h o t o d e g r a d a t i o n by
_ ul t rav io l e t (UV) l ight .

2.5 Accessor Bentonite
I The granular bentonite or bentonite sealing compound, if required, used for seaming, penetration

sealing, and repairs shall be made from the same natural sodium bentonite as used in the GCL and
shall be as recommended by the GCL manufacturer.

• Part 3.0 - Execution
I 3.1 S h i p p i n g and H a n d l i n g

A. The manufacturer assumes responsibili ty for initial loading the GCL. S n i p p i n g will be
the re sponsibi l i ty of the party paying the freight. Unloading, on-site handling, andstorage of the GCL are the responsibil i ty of .the Contractor, I n s t a l l e r , or other de s ignated
parry.

B. A visual inspect ion of each roll should be made during unload ing to i d e n t i f y if any
packaging has been damaged. Rolls with damaged packaging should be marked and set

I aside for fur ther inspection. The packaging should be repaired prior to being p l a c e d in
storage.

C. The party responsible for unloading the GCL should contact the Manufacturer prior to
shipment to ascertain the appropriateness of the proposed unloading methods and
equipment.

I 3.2 S t o r a g e

I
I
I

A. Storage of the GCL rolls shall be the responsibility of the Instal ler. A dedicated storage
area shall be selected at the job site that is away from high t r a f f i c areas and is level , dry,
and well drained.
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B. R o l l s s hou ld be stored in a manner that prevents s l i d i n g or r o l l i n g f r o m the stacks and
may be a c c o m p l i s h e d by the use of chock blocks or by use of the dunnage s h i p p e d
between r o l l s . R o l l s should be stacked at a height no higher than that at which the l i f t i n g
apparatu s can be s a f e l y handled ( t y p i c a l l y no higher than four).

C. All stored GCL mater ia l s and the accessory bentoni t e must be covered with a p l a s t i c
sheet or tarpaul in until their ins tal lat ion.

D. The integri ty and l e g i b i l i t y of the l ab e l s shall be preserved during storage.
3.3 Earthwork

A. Any earthen surface upon which the GCL is in s ta l l ed shal l be prepared and compacted in
accordance with the p r o j e c t s p e c i f i ca t i on s and drawings. The surface shal l be smooth,
f irm, and u n y i e l d i n g , and f r e e of:
1. V e g e t a t i o n
2. Construct ion debris
3. S t i c k s
4. S h a r p rocks
5. Void spaces
6. Ice
7. Abrupt elevation changes
8. S t a n d i n g water
9. Cracks larger than one-quarter inch in width
10. Any other fore ign matter that could contact the GCL

B. I m m e d i a t e l y prior to GCL dep loyment , the subgrade shall be f i n a l graded to fill in all
voids or cracks and then smooth rolled to provide the best prac t i cab l e surface for the
GCL. At c o m p l e t i o n of this activity, no wheel ruts, f o o t p r i n t s , or other irregularities shall
exist in the subgrade. Furthermore, all protrusions e x t end ing more than one-half inch
from the surface shall either be removed, crushed, or pushed into the surface with a
smooth-drum compactor.

C. On a continuing basis, the pro j e c t CQA inspector shall c e r t i f y acceptance of the subgrade
be fore GCL placement.

D. It shall be the Installer's re spons ib i l i ty therea f t er to indicate to the Engineer any change
in the condit ion of the subgrade that could cause the subgrade to be out of compliance
with any of the requirements l i s t ed hi this Section.

E. The GCL shall be anchored in accordance with the pro j e c t p lans .
3.4 GCL Placement

A. GCL shall be p la c ed where indicated on the pro j e c t drawings.
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B. GCL r o l l s should be delivered to the working area of the site in their original packaging.
I m m e d i a t e l y prior to deployment , the packaging should be c a r e f u l l y removed without
damaging the GCL. The orientation of the GCL (i.e., which side f a c e s up) should be in
accordance with the E n g i n e e r ' s or M a n u f a c t u r e r ' s recommendations. Unles s otherwise
s p e c i f i e d , however, the GCL shall be installed such that the product name printed on oneside of the GCL fa c e s up.

C. Equipment which could damage the GCL shall not be allowed to travel d irec t ly on it. If
the ins tal lat ion equipment causes rutting of the subgrade, the subgrade must be restored
to its or ig inal ly accepted condition before placement continues.

D. Care must be taken to minimize the extent to which the GCL is dragged across the
subgrade in order to avoid damage to the bottom surface of the GCL. A temporary
geosynthetic subgrade covering commonly known as a s l i p sheet or rub sheet may be
used to reduce f r i c t i o n damage during placement.

E. The GCL shall be placed so that seams are perpendicu lar to the direction of the slope.
Seams should be located at least 3 f e e t from the toe and crest of s l op e s s teeper than
4 H : 1 V . U p s l o p e pane l s shall overlay downslope panels .

F. All GCL panel s should lie f l a t on the underlying surface, with no wrinkles or f o l d ,
e spec ia l ly at the exposed edges of the panels.

G. Only as much GCL shall bedeployed as can be covered at the end of the working day
with soil, or a temporary waterproof tarpaulin. The GCL shall not be left uncovered
overnight. If the GCL is hydrated when no confining stress is present, it may benecessary to remove and replace the hydrated material. The projec t Engineer, CQA
inspector, and GCL supp l i e r should be consulted for s p e c i f i c guidance if premature
hydration occurs.

3.5 Seaming
A. The GCL seams are constructed by overlapping their ad ja c en t edges. Care should be

taken to ensure that the overlap zone is not contaminated with loose soil or other debris.
B. The minimum dimension of the longitudinal overlap should be 6 inches. End-of-roli

over lapped seams should be similarly constructed, but the minimum overlap should
measure 12 inches.

C. • Seams' at the ends of the panels should be constructed such that they are shingled in thedirection of the grade to prevent the potential for r u n o f f f l o w to enter the overlap zone.
3.6 Detail Work

A. The GCL shall be sealed around penetrations and embedded structures in accordance
with the design drawings and the GCL Manufacturer.

B. Cutting the GCL should be performed using a sharp uti l i ty knife. Frequent blade changes
are recommended to avoid damage to the geotexti le components of the GCL during the
cutting process.
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• 3.7 Damage Repair

A. If the GCL is damaged (torn, punctured, per forat ed , etc.) during i n s t a l l a t i o n , it may be
•

p o s s i b l e to repair it by cutting a parch to fit over the damaged area. The patch shall be
obtained from a new GCL roll and shall be cut to size such that a minimum overlap of 12
inches is achieved around all the damaged area.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Sect i on 02930
Seeding and Mulching

Part 1 - General
1.1 S c o p e

This section describes the services for f inal grading, seeding, f e r t i l i z i n g , mulching, and
miscellaneous work required to complete revegetation of disturbed areas as s p e c i f i e d herein.

12 Related Work
A. Division 1 sections of these Spec i f i ca t ions .
B. Division 2 sections of these Spec i f i ca t i ons .

13 Implementation
Revegetate the areas disturbed by the soil remediation activities no later than 3 days a f t e r b a c k f i l l i n g
activities have been comple t ed .

1.4 Quality Assurance
All seed and fer t i l izer shall be checked prior to seeding operations. No seeding shall be performed
without inspection by the Construction Inspector. The Construction Inspector shall be notif ied at
least 24 hours in advance of seeding operations.

1.5 Submi t ta l s
Cert i f i ca t ion of seed mixture, purity, germinating value, and crop year identi f i cat ion.

Part 2 - Products
2.1 Seed

Seed mixture will be as f o l l o w s :

Species
Western wheatgrass
Blue grama
S i d e o a t s grama
B u f f a l o g r a s s
Li t t l e bluestem

Total

Variety
Arriba
Lovington
Vaughh
Native
Pastura

Percent of
Mix

40
25
15
10
10
100

Pounds PLS<"/Acre
(Drilled Plant ing)

6.4
0.9
1.4
1.7
0.7
11.1

("PLS = Pure Live Seed, a r e f l e c t i o n of the amount of viable seed of spec i f i ed species. (In a bag of bulk seed.
% PLS =• % Purity x % Germination/100).
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I 2.2 F e r t i l i z e r

A. Fer t i l i z e r shall be uniform in composition, free f l ow ing , and de l ivered to the site fully labe l ed
I according to a p p l i c a b l e state laws and shall bear the name, trade name, or trademark and
• warranty of the producer.

I B. The contractor may submit soil samples to the Colorado S t a t e Department of Agricul ture
laboratory for f e r t i l i z e r recommendations. Recommendations shall be submitted to the
Construction I n s p e c t o r for approval prior to implementation.

• C. F e r t i l i z e using 10-20-10 or equivalent at the rate of 600 pounds per acre or 15 pounds per 1,000
square f e e t

• 2.3 Mulch

I Mulch shall be long-stemmed, weed and seed-free grass hay. Cereal straw (wheat, barley, and oats)
may be used as an alternative.

• Part 3 - Execution
3.1 S e e d i n g

I A. Upon comple t ion of f in i sh grading, the soil surface shall be examined visually for organic
content and water retention capabil i ty by the Construction Inspector.

I B. Where directed by the Construction Inspector, stones and debris over 6 inches or which would
interfere with maintenance shall be removed from the soil. An evenly finished surface shall be

• provided.
C. A p p l y lime and f e r t i l i z e r at the rates spe c i f i ed in Section 22 of these S p e c i f i c a t i o n s .

I D. A p p l y seed using a grass (or rangeland) drill with 7- to 12-inch row spacing equipped with
separate seed boxes to fa c i l i t a t e the planting of large and small seed simultaneously, seed box

I agitators, double disk furrow openers, dep th bands on each disk, and packer wheels or drag
chains.

• . E. Drill ing speed is limited to 4 to 4.5 miles per hour
32 Mulching

| A. I m m e d i a t e l y a f t e r seeding, a p p l y mulch at a rate of U to 2.0 tons per acre.

I
I
I
I

B. Anchor mulch using a crimping machine to a d ep th of approximate ly 4 inches.
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Section 01010
Summary of the Work

Part 1 - General
1.1 Description of the Project

A. S i t e Description
Denver Radium Site Operable Unit VHI is located in southwest Denver, northeast of the
intersection of Evans Avenue and Santa Fe Drive. The site includes the 5.9 acres on which
The S. W. Shat tuck Chemical Company, Inc. (Shat tu ck) mineral process ing f a c i l i t y was
located.

B. Projec t Description
The Work for this p r o j e c t involves the Phase n construction activities including Excavation
and S t a b i l i z a t i o n / S o l i d i f i c a t i o n (S/S) for the Denver Radium S i t e Operable Unit Vffl . Phase n
Work generally consists of the excavation of above-action-level and below-action-level soil
from the Bannock Street S i t e and the S/S processing of above-action-level soil and crushed
rubble to create a monolith on site.
The above-action-level soil will be treated by the S/S process. Below-action-level soil will be
used in the construction and grading of the monolith foundation, and for general site grading.
The scope of work includes all labor, equipment, too l s , materials, and services needed to
accompl i sh all excavation, processing, placement of s t a b i l i z e d / s o l i d i f i e d soils, construction of
a cover system, and general cover as well as any incidental work as described herein or shown
on the Drawings necessary to properly complete the Work.

1.2 Related Work
A. Division 1 sections of these Spec i f i ca t i on s .
B. Division 2 sections of these Spec i f i ca t i on s .

1.3 Defini t ions
A. " Above-Action-Level Soi l" - S o i l s with concentrations of constituents of concern above those

s p e c i f i e d in T a b l e 9-2 of the Record of Decision (ROD), except as m o d i f i e d by the U.S.
Environmental Protection Agency (USEPA) letter to the Colorado Department of Public
H e a l t h and Environment (CDPHE) dated January 16, 1992 which mod i f i ed the generic
protocol for excavation of Thorium-230.

B. "Below-Action-Level S o i l " - S o i l s with concentrations of constituents of concern below those
sp e c i f i ed in T a b l e 9-2 of the ROD, except as m o d i f i e d by the USEPA letter to the CDPHE
dated January 16,1992 which modi f i ed the generic protocol for excavation of Thorium-230.
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II C. "Cement" - A dry powder made from silica, alumina, lime, iron oxide, and magnesia used in
H the S/S process.

D. "Common Fill" - Import ed clean fill suitable for use where indicated in the p l a n s and
spe c i f i ca t ions from an approved o f f - s i t e location.I E. "Crushed Rubble" - Rubble resulting from crushing of stone and/or concrete slabs, bricks, and

_ block from buildings and structures from vicinity properties and the Bannock Street Site .
F. "Excavation" - Removal of material to reach the lines, grades, and elevations shown on the

_ drawings or as determined by above-action-level excavation control, verification or
I confirmation sampling.

G. "Excavation Confirmation Sample" - Above-actioh-level soil excavation verification sample to
• be confirmed through o f f - s i t e laboratory analysis.

H. "Excavation Control Sample" - A sample collected for opposed crystal system (OCS) analysis
• to assist in del ineating the extent of excavation.

I. Excavation "Verification Sample" - Composite sample used to determine limit of above-
I action-level soil excavation.

J. "Feedstock Material" - Above-action-level soil and crushed rubble prepared for S/S
• processing.

K. "Fly Ash" - Noncombustible f ine particulate refuse from an approved suppl i er used in the S/S
• process.

L. "Lif t" - A uniform layer of material placed in accordance with these S p e c i f i c a t i o n s .
• M. "Percent Maximum Density" - A percentage of the maximum density at optimum moisture

content obtained by s p e c i f i e d American Socie ty for Tes t ing and Material s (ASTM) density
• testing methods.

N. "Perimeter Air Monitoring Program" - Plan for air monitoring along the perimeter of the
I Bannock Street S i t e uti l izing air monitoring stations for c o l l e c t i on of high-volume air samples.

The p l a n is presented in the current Phase II Air Monitoring Plan.

I 0. "Personal Air Sample s" - Personal air samples co l l e c t ed from personnel who may be
p o t e n t i a l l y exposed to respiratory hazards during Phase n activities.

I P. "Preplacement Material Sampl ing" - S a m p l e s of the processed S/S materials co l l e c t ed prior to
placement

I Q. Treproces s ing Material Samples" - S a m p l e s of the prepared f e e d s t o c k material co l l e c t ed prior
' - to the S/S processing.

I
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R_ "Process Water" - Water used in the S/S process that meets the requirement of ASTM C 94.
S. "Radiological Surveys" - Surveys performed to evaluate the presence of radioactivity and/or

radionuclides.
T. "Recompacted S o i l / C l a y Layer" (RSCL) - The natural barrier with a maximum permeabi l i ty of

1 x 10"7 centimeter per second which serves as the barrier between the top of the monolith and
the geosynthetic clay liner.

U. "Soi l s " - Unconsol idated material found above bedrock including, but not l imited to, gravel,
sand, si l t , and clay. Vegetation such as sod is not considered soil and is removed prior to
co l l ec t ion of samples.

V. "Subgrade Preparation" - Fine grading and compaction of existing ground or p l a c e d b a c k f i l l
upon which S / S - p r o c e s s e d materials shall be placed.

W. "Unsa t i s f a c t o ry Fill Materials" - S o i l s unsatisfactory for f i l l s inc luding, but not l imi t ed to ,
materials containing organic matter, trash, debris, frozen materials, materials containing
radioact ivi ty or other hazardous contaminants in excess of ROD and/or regulatory standards,
and materials which do not meet the requirements of Division 2. Materials which are
unsat i s fac tory due to excessive or in su f f i c i en t moisture or gradation may be used if screening,
manipulation, aerating, watering, or preparing with other suitable materials results in
acceptable properties.

X. Vicinity Properties - Properties in the vicinity of the Bannock Street S i t e remediated under
Phase I activities.

Part 2 - Products
Not used.
Part 3 - Execution
3.1. S c o p e of Work

The Work for this project includes furnishing all labor, tools, equipment, materials, transportation,
services, and incidentals, and performing all operations necessary for the Work as shown and noted
on the Drawings and as required in these Speci f icat ions. The Work for this project includes, but is
not limited to, the f o l l ow ing:
A. Excavation of above-action-level soil for S/S processing. Excavation of below-action-level

soil and/or b a c k f i l l of below-action-level soil/common fill to achieve the base elevation of the
monolith in an area of s u f f i c i e n t size to hold all S/S materials.

B. Implementa t i on of materials sequencing and handling to allow for segregation and preparation
of above-action-level soil. Below-action-level soil shall be segregated from above-action-level
soil.
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C. S t o c k p i l e s shall be covered to prevent erosion due to wind and water.
D. S/S proce s s ing of the excavated above-action-level soil. S/S shall be performed on excavated

above-action-level soil as well as crushed rubble from the Bannock S t r e e t Site and Vicinity
Properties.

E. Placement of the S / S - p r o c e s s e d material in a monolith.
F. Construction of a cover system for the monolith consisting of, an R S C L , a G C L , a f i l t e r

drainage layer, and riprap.
G. Construction and vegetation of a general cover for the remainder of the site consisting of

below-action-level soil and/or common fill.
3.2 Construction Sequence

Except as s p e c i f i c a l l y noted, the construction sequence described below is intended as guidance for
this pro j e c t . To the extent practicable, mul t ip l e tasks may be done simultaneously.
A. Mobil izat ion

Mobi l iz e as de ta i l ed in the current Phase n Mobilization Plan.
B. S o i l Excavation

1. Excavate above-action-level soil until Opposed Crystal System (OCS) gamma radiation
counter and shie lded gamma scintillometer measurements indicate c ompl e t e removal of
above-action-level soil. Excavation is not comple t e until the confirmation from an o f f -
site laboratory shows that all above-action-level soil has been removed.

2. If necessary, excavate below-action-level soil as required to achieve p lan grades.
C. Foundat ion Preparation

In areas where above-action-level soil is excavated below the elevation of the monolith
foundat ion, the area shall be b a c k f i l l e d with below-action-level soil or common fill and
compacted for preparation of the monolith foundation. In areas where below-action-level soil
is excavated to achieve monolith foundation grades, the monoli th foundat ion shall be
compacted and prepared as required by the appropriate s p e c i f i c a t i on s .

D. S/S and Monoli th Construction
1. Above-action-level soil and crushed rubble shall be processed in accordance with Sect ion

02210 of these Spec i f i ca t i on s .
2. S t a b i l i z e d / s o l i d i f i e d materials shall be placed into a monolith in accordance with Section

02215 of these Spec i f i ca t i on s .
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II E. Cover System and General Cover Construction
1 . The c o m p l e t e d monolith shall be covered with the f o l l o w i n g :

I a. T o p : a 6-inch-thick R S C L , a GCL, an 18-inch-thick f i l t e r drainage layer, and an
18-inch-thick riprap layer.

_ b. S i d e s l o p e s : an 18-inch-thick R S C L , a 12-inch-thick f i l t e r drainage layer, and an
• 1 8-inch-thick riprap layer
_ 2. The remainder of the site shall be covered with below-action-level so i l /common fill.

3.3 Work Quality Assurance (QA)
• A. S h o p and f i e l dwork shall be performed by personnel trained and experienced in f i e l d

construction techniques. Work on this projec t shall be per formed in accordance with the
standard industry practices for the various construction trades involved.

™ B. Work shall be erected and installed plumb, level, and square and true, or true to indicated
angle(s), and in proper alignment and relationship.

• C. A qual i f i ed Construction Inspector shall review all construction activities conducted under
these S p e c i f i c a t i o n s .

• - D. All QA Work shall conform to the requirements set f o r t h in the Construction Quality
Assurance Plan (CQAP) and the Quality Assurance Project Plan (QAPP).

I
I
I
I
I
I
I
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Section 01020Health and S a f e t y

Part 1 - General
1.1 S c o p e

A. T h i s section describes the pro j e c t health and s a f e t y requirements, equipment, and
personnel decontamination requirements, and procedures which wil l be required to
be used during Phase n. Contractors and Subcontrac tor s may conduct activit ies
under their own health and s a f e t y plans provided such plans are no less protective
of worker h e a l t h and s a f e t y than the requirements se t f o r t h in th e s e S p e c i f i c a t i o n s .
A de s ignat ed H e a l t h and S a f e t y O f f i c e r and the Site S u p e r v i s o r shall determine the
adequacy of any Contractor's or S u b c o n t r a c t o r ' s h ea l th and s a f e t y p l a n s prior totheir use at the Bannock Street Site .

B. Related Work
1. Divis ion 1 sections of these S p e c i f i c a t i o n s .
2. Division 2 sections of these Spec i f i ca t i on s .

Part 2 - Products
Not used.
Part 3 - Execution
3.1 Phase II - Site Safety Compliance

Projec t management activities associated with health and s a f e t y shall be conducted in
accordance with this S p e c i f i c a t i o n and the Phase n S i t e S a f e t y Plan (SSP). T a s k
d e s c r i p t i o n a n d h a z a r d e v a l u a t i o n d e t a i l s a r e p r o v i d e d i n C h a p t e r 3 . 0 o f t h ePhase E - SSP.

3.2 Personnel Safety and Training
A. Personnel Safe ty

All necessary safeguards shall be taken to ensure the s a f e t y of workers during the
remedial action (RA). These shall include, but not be limited to, the f o l l o w i n g :
1. Workers shall not be permitted underneath loads handled by l i f t i n g or d i g g i n gequipment. Personnel are required to stand away from any vehicles being

loaded or unloaded to avoid being struck by any s p i l l a g e or f a l l i n g materials.
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Section 02774
F i l t e r Drainage Layer

Part 1 - General
1.1 S c o p e

T h i s section de ta i l s the materials and placement of the f i l t e r drainage layer component of the
monoli th cover system.

1.2 Related Work
A. Division 1 of these S p e c i f i c a t i o n s .
B. Division 2 of these Spec i f i ca t i on s .

1.3 S u b m i t t a l s
S u p p l i e r c e r t i f i c a t i o n for Cla s s C sand and Class A gravel as described in the S t a t e of Colorado ,
Division of Highways , Standard S p e c i f i c a t i o n 703.09.

Part 2 - Products
2.1 F i l t e r Drainage Material

A. Class C Sand meeting the Stat e of Colorado, Division of Highways , Standard S p e c i f i c a t i o n
703.09.

B. Class A Gravel meeting the Sta t e of Colorado, Division of Highways , Standard S p e c i f i c a t i o n
703.09.

Part 3 - Execution
3.1 Placement

A. On the top of the monolith, the f i l t e r drainage layer shall be p l a c e d on the geosynthetic clay
liner (GCL) s p e c i f i e d in Section 02778 utilizing mechanical or manual methods and shall be
spread uni formly prior to compaction. The f i l t e r drainage layer will consist of a 12 inch thick
layer of Clas s C sand overlying the GCL and a 6 inch thick layer of Class A gravel overlying
the sand layer.
Care shall be taken to avoid damaging the GCL during placement of the f i l t e r drainage layer.
S h o u l d the GCL be damaged in any way, repairs to the liner shall be made immediately in
accordance with Sec t ion 02778 of these Spec i f i ca t i on s .
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B. On the side s l ope s , the f i l t e r drainage layer shall be p l a c e d on the compacted RSCL s p e c i f i e d
in Sec t ion 02271 utilizing mechanical or manual methods and shall be spread un i f ormly prior
to compaction. The f i l t e r drainage layer will consist of a 6 inch thick layer of Cla s s C sand
overlying the RSCL and a 6 inch thick layer of Class A gravel overlying the sand layer.

C. The f i l t e r drainage layer shall be compacted to the extent that d i sp lac ement of the material is
not observed when the surface is transversed by compaction equipment.

8S6s\techspec\02774.txt
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Section 02778
Geosynthetic Clay Liner

Part 1 - General
1.1 S c o p e

Thi s section describes the Work necessary for installation of the Geosynthetic Clay Liner (GCL)
component of the monolith cover system. The GCLs shall consist of a layer of natural sodium
bentonite clay encapsula t ed between two geo tex t i l e s and shall c o m p l y with all of the criteria
l i s t ed in this S e c t i o n .

1.2 Relate Work
A. Divis ion 1 of these sp e c i f i ca t i on s .
B. Division 2 of these speci f ications.

1.3 S u b m i t t a l s
A. Furnish the GCL m a n u f a c t u r e r ' s Quality Assurance/Quality Control (QA/QC)

cert i f ications to veri fy that the materials supplied for the projec t are in accordance with
requirements of this speci f icat ion.

B. As installation proceeds, submit certificates of supgrade acceptance, signed by the
Contractor, and Construction Inspector for each area that is covered by the GCL.

Part 2 - Products
2.1 Material Requirements

A. The acceptable GCL product is Clay Max 200R as manufactured by C E T C O , 1350 West
Shure rive, Arlington H e i g h t s , I l l i n o i s 60004 USA (708-392-5800), or an engineer-approved equal.

B. The GCL and its components shall have the propertie s shown in T a b l e 1.
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T a b l e 1. Required Properties for GCL
Material Proper ty

Bentonite Free S w e l l
Bentonite F l u i d Loss
Bentonite Mas s /Area
G C L Grab S t r e n g t h ' 2 '
G C L P e r m e a b i l i t y ' 3 '
GCL H y d r a t e d Internal
Shear S t r e n g t h ' 4 '

Tes t Method
ASTM D 5890
ASTM D 5891
ASTM D 5993
ASTM D 4632
ASTM D 5084
ASTM D 5321

Required V a l u e s ' "
24 m L / 2 g min.
18 mL max.
0.75 o b s / f t ' 2 ) (3.6 k g / m 2 )
76 I b s .
5 x 1 0 ' 9 cm/sec
50 psf t y p i c a l

N o t e s :
( 1 ) A11 values minimum average roll values unless otherwise indicated.( 2 ) T e n s i l e t e s t i n g p e r f o r m e d in the machine direction.( 3 )Permeabil i ty with desired d i s t i l l e d water at 80 psi cell pressure, 77 psi headwater and 75 psi ta i lwater pressure.<4)Peak value measures at 200 psf normal stress.

C. The minimum a c c e p t a b l e dimensions of f u l l - s i z e GCL p a n e l s shal l be 13.8 f e e t in width
and 150 f e e t in l ength . Short rol l s (those manufactured to a l e n g t h greater than 70 f e e tbut less than a f u l l - l e n g t h r o l l ) may be suppl i ed at a rate no greater than 3 per truckload or
3 r o l l s every 36,000 square of GCL, whichever is less.

D. A 6-inch overlap guideline shall be imprinted on both edges of the upper geo t ex t i l e
component of the GCL as a means for providing quality assurance of the overlap
dimension. Lines shall be printed in easily visible nontoxic ink.

2.2 Product Quality Documentation
The GCL manufacturer shall provide the QA Manager with manufacturing QA/QC c er t i f i ca t i on s
for each shipment of G C L . The c er t i f i ca t ions shall be signed by a r e spon s i b l e party e m p l o y e d by
the GCL Manufac turer and shall include:
A. C e r t i f i c a t e s of analysis for the bentonite clay used in GCL production demonstrat ing

compl iance with the parameters shown in Tabl e 1.
B. T e s t data for g eo t ex t i l e materials use in GCL production, inc luding, at a minimum,

mass/area data and t en s i l e test data demonstrating compliance with the GCL
m a n u f a c t u r e r ' s Material Quality Control Plan.

C. GCL lot and roll numbers supp l i ed for the projec t (with corre sponding s h i p p i n g
information).

D. M a n u f a c t u r e r ' s test data for the f ini shed GCL product, i n c l u d i n g the parameters of
bentonite , mass/area, tensile strength, and representative p ermeab i l i ty data demonstrat ing
compliance with the performance parameters shown in T a b l e 1.
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2.3 Product Labe l ing
Prior to shipment, the GCL manufacturer shall label each roll, i d e n t i f y i n g :

1. Product i d e n t i f i c a t i o n information ( M a n u f a c t u r e r ' s name and addres s , brand
name, product code).

2. Lot number and roll number.
3. Roll length, width, and weight.

2.4 Packaging
A. The GCL shall be wound around a rigid core whose diameter is s u f f i c i e n t to f a c i l i t a t e

hand l ing . The core is not necessarily intended to s u p p o r t the roll for l i f t i n g but shou ld be
s u f f i c i e n t l y strong to prevent c o l lap s e during transit.

B. All r o l l s shal l be lab e l ed and bagged in packaging that is res i s tent to p h o t o d e g r a d a t i o n by
ul t rav io l e t (UV) light.

2.5 Accessor Bentonite
The granular bentonite or bentonite sealing compound, if required, used for seaming, penetration
sealing, and repairs shall be made from the same natural sodium bentonite as used in the GCL and
shall be as recommended by the GCL manufacturer.

Part 3.0-Execution
3.1 S h i p p i n g and H a n d l i n g

A. The manufacturer assumes responsibil i ty for initial l o a d i n g the GCL. S h i p p i n g wil l be
the re sponsibi l i ty of the party paying the freight. Unloading, on-site handling, and
storage of the GCL are the responsibi l i ty of .the Contractor, I n s t a l l e r , or other de s ignated
party.

B. A visual inspec t ion of each roll should be made during u n l o a d i n g to i d e n t i f y if any
packaging has been damaged. Roll s with damaged packaging should be marked and set
aside for fur th er inspection. The packaging should be repaired prior to being placed in
storage.

C. The party responsible for unloading the GCL should contact the Manufacturer prior to
sh ipment to ascertain the appropriatenes s of the propo s ed unloading methods and
equipment.

3.2 Storage
A. Storage of the GCL roll s shall be the responsibi l i ty of the I n s t a l l e r . A ded i ca t ed storage

area shall be selected at the job site that is away f rom high t r a f f i c areas and is l eve l , dry,
and well drained.
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B. R o l l s should be stored in a manner that prevents s l i d i n g or r o l l i n g f r o m the stacks and
may be a c compl i sh ed by the use of chock blocks or by use of the dunnage s h i p p e d
between ro l l s . R o l l s should be stacked at a height no higher than that at which the l i f t i n g
apparatus can be s a f e l y handled ( t y p i c a l l y no higher than four).

C. All stored GCL materials and the accessory bentonite must be covered with a p l a s t i c
sheet or t arpau l in until their instal lat ion.

D. The integri ty and l e g i b i l i t y of the labels shall be preserved during storage.
3.3 Earthwork

A. Any earthen surface upon which the GCL is ins ta l l ed sha l l be prepared and compacted in
accordance with the pro j e c t s p e c i f i c a t i o n s and drawings. The surface shall be smooth,
f irm, and unyie lding, and free of:
1. V e g e t a t i o n
2. Construction debris
3. S t i c k s
4. S h a r p rocks
5. Void spaces
6. Ice
7. Abrupt elevation changes
8. Standing water
9. Cracks larger than one-quarter inch in width10. Any other f or e ign matter that could contact the GCL

B. I m m e d i a t e l y prior to GCL deployment , the subgrade shall be f i n a l graded to fill in all
voids or cracks and then smooth rolled to provide the best pract icable surface for the
GCL. At c ompl e t i on of this activity, no wheel ruts, f o o t p r i n t s , or other irregularities shall
exist in the subgrade. Furthermore, all protrusions ex t ending more than one-half inch
from the surface shall either be removed, crushed, or pushed into the surface with a
smooth-drum compactor.

C. On a continuing basis, the projec t CQA inspector shall c e r t i f y acceptance of the subgradebefore GCL placement.
D. It shall be the Installer's r e spons ib i l i ty therea f t er to indicate to the Engineer any change

in the condi t ion of the subgrade that could cause the subgrade to be out of compliance
with any of the requirements listed in this Section.

E. The GCL shall be anchored in accordance with the p r o j e c t p lans .
3.4 GCL Placement

A. GCL shall be placed where indicated on the projec t drawings.
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B. GCL roll s should be delivered to the working area of the site in their original packaging.
Immedia t e ly prior to d ep l oyment , the packaging should be c a r e f u l l y removed without
damaging the GCL. The orientation of the GCL (i.e., which side fa c e s up) should be in
accordance with the E n g i n e e r ' s or M a n u f a c t u r e r ' s recommendations. Unle s s otherwise
s p e c i f i e d , however, the GCL shall be installed such that the product name printed on one
side of the GCL fa c e s up.

C. Equipment which could damage the GCL shall not be allowed to travel d i r e c t l y on it. If
the installation equipment causes rutting of the subgrade, the subgrade must be restored
to its original ly accepted condition before placement continues.

D. Care must be taken to minimize the extent to which the GCL is dragged across the
subgrade in order to avoid damage to the bottom surface of the G C L . A temporary
geo synthe t i c subgrade covering commonly known as a s l i p sheet or rub sheet may be
used to reduce f r i c t i o n damage during placement.

E. The GCL shall be placed so that seams are perpendicular to the direction of the slope.
Seams should be located at least 3 f e e t f rom the toe and crest of s l o p e s s t e ep er than
4H:1V. U p s l o p e panel s shall overlay downslope panels.

F. All GCL panel s should He f l a t on the underlying surface, with no wrinkles or f o l d ,e sp e c ia l ly at the exposed edges of the panels.
G. Only as much GCL shall be deployed as can be covered at the end of the working day

with soil, or a temporary waterproof tarpaulin. The GCL shall not be left uncoveredovernight. If the GCL is hydrated when no confining stress is present, it may be
necessary to remove and replace the hydrated material. The pro j e c t Engineer, CQA
inspector, and GCL supplier should be consulted for sp e c i f i c guidance if premature
hydration occurs.

3.5 Seaming
A. The GCL seams are constructed by overlapping their adjacent edges. Care should betaken to ensure that the overlap zone is not contaminated with loose soil or other debris.
B. The minimum dimension of the longitudinal overlap should be 6 inches. End-of-roliover lapped seams should be similarly constructed, but the minimum overlap should

measure 12 inches.
C. Seams at the ends of the panels should be constructed such that they are sh ingl ed in thedirection of the grade to prevent the potential for r u n o f f f l o w to enter the overlap zone.

3.6 Detail Work
A. The GCL shall be sealed around penetrations and embedded structures in accordance

with the design drawings and the GCL Manufacturer.
B. Cut t ing the GCL should be performed using a sharp u t i l i ty knife. Frequent b lade changesare recommended to avoid damage to the geotex t i l e components of the GCL during the

cutting process.
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3.7 Damage Repair
A. If the GCL is damaged (torn, punctured, per f ora t ed , etc.) during in s ta l la t i on , it may be

p o s s i b l e to repair it by cutting a parch to fit over the damaged area. The pa t ch shall be
obtained f r om a new GCL roll and shall be cut to size such that a minimum over lap of 12
inches is achieved around all the damaged area.
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Section 02930
S e e d i n g and Mulching

Part 1 - General
1.1 S c o p e

Thi s section describes the services for f inal grading, seeding, f e r t i l i z ing , mulching, and
miscellaneous work required to complete revegetation of disturbed areas as s p e c i f i e d herein.

12 Related Work
A. Division 1 sections of these S p e c i f i c a t i o n s .
B. Division 2 sections of these Spec i f i ca t i on s .

1.3 Implementa t i on
Revegetate the areas disturbed by the soil remediation activities no later than 3 days a f t e r b a c k f i l l i n g
activities have been completed.

1.4 Quality Assurance
All seed and fer t i l izer shall be checked prior to seeding operations. No seeding shall be performed
without inspection by the Construction Inspector. The Construction Inspector shall be not i f i ed at
least 24 hours in advance of seeding operations.

1.5 Submit ta l s
Cer t i f i ca t i on of seed mixture, purity, germinating value, and crop year ident i f i ca t i on.

Part 2 - Products
2.1 Seed

Seed mixture will be as f o l l ows:

Species
Western wheatgrass
Blue grama
Sideoat s grama
B u f f a l o g r a s s
L i t t l e bluestem
Total

Variety
Airiba
Lovington
Vaughh
Native
Pastura

Percent of
Mix

40
25
15
10
10
100

Pounds PLS<"/Acre
(Drilled Planting)

6.4
0.9
1.4
1.7
0.7
11.1

("PLS * Pure Live Seed, a r e f l e c t i o n of the amount of viable seed of spec i f i ed species. (In a bag of bulk seed.
% PLS =• % Purity x % Germination/100).
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2.2 Fert i l i z er
A. Fert i l i z er shall be uniform in composition, free f l owing, and delivered to the site f u l l y labeled

according to a p p l i c a b l e state laws and shall bear the name, trade name, or trademark and
warranty of the producer.

B. The contractor may submit soil samples to the Colorado S t a t e Department of Agriculture
laboratory for f er t i l izer recommendations. Recommendations shall be submitted to the
Construction Inspector for approval prior to implementation.

C. Fert i l i z e using 10-20-10 or equivalent at the rate of 600 pounds per acre or 15 pounds per 1,000
square fee t .

2.3 Mulch
Mulch shall be long-stemmed, weed and seed-free grass hay. Cereal straw (wheat, barley, and oats)
may be used as an alternative.

Part 3 - Execution
3.1 Seed ing

A. Upon completion of f inish grading, the soil surface shall be examined visually for organic
content and water retention capability by the Construction Inspector.

B. Where directed by the Construction Inspector, stones and debris over 6 inches or which would
interfere with maintenance shall be removed from the soil. An evenly finished surface shall be
provided.

C. A p p l y lime and f er t i l i z er at the rates spec i f i ed in Section 2.2 of these S p e c i f i c a t i o n s .
D. A p p l y seed using a grass (or rangeland) drill with 7- to 12-inch row spacing equipped with

separate seed boxes to fa c i l i ta t e the planting of large and small seed simultaneously, seed box
agitators, double disk furrow openers, depth bands on each disk, and packer wheels or drag
chains.

E. Drilling speed is limited to 4 to 4.5 miles per hour
32 Mulching

A. I m m e d i a t e l y a f t e r seeding, a p p l y mulch at a rate of 1.5 to 2.0 tons per acre.
B. Anchor mulch using a crimping machine to a depth of approximate ly 4 inches.

02930-2
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Section 01010
Summary of the Work

Part 1 - General
1.1 Description of the Project

A. S i t e Description
Denver Radium Site Operable Unit VIE is located in southwest Denver, northeast of the
intersection of Evans Avenue and Santa Fe Drive. The site includes the 5.9 acres on which
The S. W. Shattuck Chemical Company, Inc. ( S h a t t u c k ) mineral processing f a c i l i t y was
located.

B. Projec t Description
The Work for this pro j e c t involves the Phase II construction activities including Excavation
and S t a b i l i z a t i o n / S o l i d i f i c a t i o n (S/S) for the Denver Radium Site Operable Unit Vm. Phase n
Work generally consists of the excavation of above-action-level and below-action-level soil
f rom the Bannock Street S i t e and the S/S processing of above-action-level soil and crushed
rubble to create a monolith on site.
The above-action-level soil will be treated by the S/S process. Below-action-level soil will be
used in the construction and grading of the monolith foundation, and for general site grading.
The scope of work includes all labor, equipment, tool s , materials, and services needed to
accompli sh all excavation, processing, placement of s t a b i l i z e d / s o l i d i f i e d soils, construction of
a cover system, and general cover as well as any incidental work as described herein or shown
on the Drawings necessary to properly complete the Work.

1.2 Related Work
A. Division 1 sections of these Spec i f i ca t i on s .
B. Division 2 sections of these Spec i f i ca t i on s .

1.3 Defini t ions
A. "Above-Action-Level Soil" - Soil s with concentrations of constituents of concern above those

s p e c i f i ed in T a b l e 9-2 of the Record of Decision (ROD), except as m o d i f i e d by the U.S.
Environmental Protection Agency (USEPA) letter to the Colorado Department of Public
H e a l t h and Environment ( C D P H E ) dated January 16, 1992 which m o d i f i e d the generic
protocol for excavation of Thorium-230.

B. "Below-Action-Level Soil" - Soi l s with concentrations of constituents of concern below those
sp e c i f i ed in T a b l e 9-2 of the ROD, except as mod i f i ed by the USEPA letter to the CDPHE
dated January 16 ,1992 which modi f i ed the generic protocol for excavation of Thorium-230.
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C. "Cement" - A dry powder made from silica, alumina, lime, iron oxide, and magnesia used in
the S/S process.

D. "Common Fill" - Imported clean fill suitable for use where indicated in the p l a n s and
spec i f i cat ions from an approved o f f - s i t e location.

E. "Crushed Rubble" - Rubble resulting from crushing of stone and/or concrete slabs, bricks, and
block from buildings and structures from vicinity properties and the Bannock Street Si t e .

F. "Excavation" - Removal of material to reach the lines, grades, and elevations shown on the
drawings or as determined by above-action-level excavation control, verification or
confirmation sampling.

G. "Excavation Confirmation Sample" - Above-actioh-level soil excavation verification sample to
be confirmed through o f f - s i t e laboratory analysis.

H. "Excavation Control Sample" - A sample collected for opposed crystal system (OCS) analysis
to assist in delineating the extent of excavation.

I. Excavation "Verification Sample" - Composite sample used to determine limit of above-
action-level soil excavation.

J. "Feedstock Material" - Above-action-level soil and crushed rubble prepared for S/S
processing.

K. "Fly Ash" - Noncombustible f ine particulate refuse from an approved suppl i er used in the S/S
process.

L. "Lift" - A uniform layer of material placed in accordance with these Spec i f i ca t i on s .
M. "Percent Maximum Density" - A percentage of the maximum density at optimum moisture

content obtained by spec i f i ed American Society for Tes t ing and Materials (ASTM) density
testing methods.

N. "Perimeter Air Monitoring Program" - Plan for air monitoring along the perimeter of the
Bannock Street S i t e utilizing air monitoring stations for co l l e c t i on of high-volume air samples.
The p lan is presented in the current Phase II Air Monitoring Plan.

O. "Personal Air Sampl e s " - Personal air samples co l l e c t ed from personnel who may be
p o t e n t i a l l y exposed to respiratory hazards during Phase n activities.

P. "Preplacement Material Sampl ing" - Sampl e s of the processed S/S materials col lec ted prior to
placement

• Q. "Preprocessing Material Samples" - Sample s of the prepared f e e d s t o c k material co l l e c t ed prior
- to the S/S processing.
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_ R. "Process Water"-Water used in the, S/S process that meets the requirement of ASTMC 94.
S. "Radiological Surveys" - Surveys performed to evaluate the presence of radioactivity and/or

; radionuclides.
i T. "Recompacted Soil/Clay Layer" (RSCL) - The natural barrier with a maximum permeabi l i ty of
j 1 x 10~7 centimeter per second which serves as die barrier between the top of the monolith and

the geosynthetic clay liner.
i U. "Soil s" - Unconsolidated material found above bedrock including, but not limited to, gravel,

sand, s i l t , and clay. Vegetat ion such as sod is not considered soil and is removed prior to
collection of samples.

~" V. "Subgrade Preparation" - Fine grading and compaction of existing ground or p lac ed b a c k f i l l
upon which S / S - p r o c e s s e d materials shall be placed.

~ W. "Unsat i s fac tory Fill Materials" - S o i l s unsati s factory for fill s including, but not l imited to,
materials containing organic matter, trash, debris, f r oz en materials, materials containing
radioactivity or other hazardous contaminants in excess of ROD and/or regulatory standards,

— and materials which do not meet the requirements of Division 2. Materials which are
unsat i s fac tory due to excessive or in su f f i c i en t moisture or gradation may be used if screening,

I manipulation, aerating, watering, or preparing with other suitable materials results in
' — acceptable properties.
[ X. Vicinity Properties - Properties in the vicinity of the Bannock Street S i t e remediated under
' — Phase I activities.

Part 2 - Products
Not used.
Part 3 - Execution
3.1. S c o p e of Work

The Work for this pro j e c t includes furnishing all labor, tool s , equipment, materials, transportation,
services, and incidentals, and performing all operations necessary for the Work as shown and noted
on the Drawings and as required in these Speci f i cat ions . The Work for this pro j e c t includes, but is
not limited to, the f o l l ow ing:
A. Excavation of above-action-level soil for S/S processing. Excavation of below-action-level

soil and/or b a c k f i l l of below-action-level soil/common fill to achieve the base elevation of the
monolith in an area of su f f i c i en t size to hold all S/S materials.

B. Implementation of materials sequencing and handling to allow for segregation and preparation
of above-action-level soil. Below-action-level soil shall be segregated from above-action-level
soil.
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C. S t o c k p i l e s shall be covered to prevent erosion due to wind and water.
D. S/S processing of the excavated above-action-level soil. S/S shall be per formed on excavated

above-action-level soil as well as crushed rubble from the Bannock S t r e e t S i t e and Vic in i ty
Properties.

E. Placement of the S/S-proc e s s ed material in a monolith.
F. Construction of a cover system for the monolith consisting of, an R S C L , a GCL, a f i l t e r

drainage layer, and riprap.
G. Construction and vegetation of a general cover for the remainder of the site consisting of

below-action-level soil and/or common fill.
3.2 Construction Sequence

Except as s p e c i f i c a l l y noted, the construction sequence described below is intended as guidance for
this pro j e c t . To the extent practicable, mult iple tasks may be done simultaneously.
A. Mobilization

Mobilize as detailed in the current Phase n Mobilization Plan.
B. Soil Excavation

1. Excavate above-action-level soil until Opposed Crystal System (DCS) gamma radiation
counter and shielded gamma s c i n u ' l l o m e t e r measurements indicate c omple t e removal of
above-action-level soil. Excavation is not comple te until the confirmation from an off-
site laboratory shows that all above-action-level soil has been removed.

2. If necessary, excavate below-action-level soil as required to achieve p l a n grades.
C. Foundation Preparation

In areas where above-action-level soil is excavated below the elevation of the monolith
foundation, the area shall be ba ck f i l l ed with below-action-level soil or common fill and
compacted for preparation of the monolith foundation. In areas where below-action-level soil
is excavated to achieve monolith foundation grades, the monolith foundat ion shall be
compacted and prepared as required by the appropriate s p e c i f i ca t i on s .

D. S/S and Monoli th Construction
1. Above-action-level soil and crushed rubble shall be processed in accordance with Section

02210 of these Spec i f i ca t i on s .
2. S t a b i l i z e d / s o l i d i f i e d materials shall be placed into a monolith in accordance with Section

02215 of these Spec i f i ca t ions .
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E. Cover Sys t em and General Cover Construction
1. The c o m p l e t e d monolith shall be covered with the f o l l o w i n g :

a. T o p : a 6-inch-thick RSCL, a GCL, an 18-inch-thick f i l t e r drainage layer, and an
18-inch-thick riprap layer.

b. S i d e s l o p e s : an 18-inch-thick R S C L , a 12-inch-thick f i l t e r drainage layer, and an
18-inch-thick riprap layer

2. The remainder of the site shall be covered with below-action-level so i l /common fill.
3.3 Work Quality Assurance (QA)

A. S h o p and f i e l d w o r k shall be performed by personnel trained and experienced in f i e l d
construction techniques. Work on this project shall be per formed in accordance with the
standard industry practices for the various construction trades involved.

B. Work shall be erected and installed plumb, level, and square and true, or true to indicated
angle(s), and in proper alignment and relationship.

C. A qual i f i ed Construction Inspector shall review all construction activities conducted under
these S p e c i f i c a t i o n s .

D. All QA Work shall conform to the requirements set f o r t h in the Construction Quality
Assurance Plan (CQAP) and the Quality Assurance Projec t Plan (QAPP).

886s\techspec\01010.txt
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Section 01020
Heal th and S a f e t y

Part 1 - General
1.1 S c o p e

A. T h i s section describes the projec t health and s a f e t y requirements, equipment, and
personnel decontamination requirements, and procedures which wil l be required tobe used during Phase II. Contractors and Subcontractors may conduct act ivi t ie sunder their own health and s a f e t y plans provided such plans are no less pro t e c t iv eof worker h e a l t h and s a f e t y than the requirements set f o r t h in these S p e c i f i c a t i o n s .
A designated Heal th and S a f e t y O f f i c e r and the S i t e Supervi sor shall determine the
adequacy of any C o n t r a c t o r ' s or S u b c o n t r a c t o r ' s health and s a f e t y p l a n s prior to
their use at the Bannock Street S i t e .

B. Related Work
1. Division 1 sections of these Spec i f i ca t i on s .
2. Division 2 sections of these Spec i f i ca t i on s .

Part 2 - Products
Not used.
Part 3 - Execution
3.1 Phase n - Site Safety Compliance

Proje c t management activities associated with health and s a f e t y shall be conducted in
accordance with this S p e c i f i c a t i o n and the Phase n S i t e S a f e t y Plan (SSP). T a s k
d e s c r i p t i o n a n d h a z a r d e v a l u a t i o n d e t a i l s a r e p r o v i d e d i n C h a p t e r 3 . 0 o f t h e
Phase n - SSP.

3.2 Personnel Safety and Training
A. Personnel Saf e ty

All necessary safeguards shall be taken to ensure the s a f e t y of workers during the
remedial action (RA). These shall include, but not be limited to, the f o l l o w i n g :
1. Workers shall not be permitted underneath loads handled by lifting or d i g g i n g

equipment. Personnel are required to stand away f rom any vehicles beingloaded or unloaded to avoid being struck by any s p i l l a g e or f a l l i n g materials.
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F i n a l Cover S y s t e m E l e v a t i o n Report

Monolith Grade

5265.6
5275.5
5265.4
5275.4
5264.9
5267.1
5275.3
5264.4
5275.5
5263.9
5265.8
5275.15263.4
5274.7
5262.9
5265.4
5270.0
5272.5
5274.4
5262.4
5262.0
5264.7
5270.0
5271.5
5273.0
5261.5
5273.0
5261.0
5264.4
5268.0
5270.0
5273.0
5260.5
5260.0
5263.6
5266.0
5272.0
5259.9
5272.0
5259.8
5263.2
5271.0
5271.0
5259.7

Q £
'I *•5f i3 2* » gs- a
3 nS3*

2003 5267.1 1.5
2005 5277.1 1.6
2006 5266.9 1.5
2008 5277.1 1.7
2009 5266.4 1.5
2010 5268.6 1.5
2011 5276.9 1.6
2012 5265.9 1.5
2014 5277.2 1.7
2015 5265.4 1.5
2016 5267.7 1.9
2017 5276.9 1.8
2018 5264.9 1.52021 5276.5 1.82022 5264.4 1.5
2023 5267.2 1.8
2024 5271.6 1.6
2025 5274.8 2.3
2026 5276.1 1.7
2027 5263.9 1.5
2032 5263.5 1.5
2033 5266.3 1.6
2034 5271.5 1.5
2035 5273.0 1.5
2036 5275.2 2.2
2037 5263.0 1.5
2041 5274.9 1.9
2042 5262.5 1.5
2043 5265.9 1.5
2044 5269.8 1.8
2045 5272.3 2.3
2046 5274.8 1.8
2047 5262.0 1.5
2051 5261 .5 1.5
2052 5265.1 1.5
2053 5268.0 2.0
2054 5273.6 1.6
2055 5261.4 1.5
2058 5273.5 1.5
2059 5 2 6 1 . 3 1.5
2060 5264.7 1.5
2061 5273.0 2.0
2062 5273.6 2.6
2063 5261 .2 1.5

C/l r-§ £
C/I <=• g.
g M <g. 3 ** » O1 f

3003 5267.6 0.5
3005 5278.1 1.0
3006 5267.4 0.5
3008 5278.1 1.0
3009 5266.9 0.5
3010 5269.1 0.5
3011 5277.9 1.0
3012 5266.4 0.5
3014 5278.2 1.0
3015 5265.9 0.5
3016 5268.2 0.5
3017 5277.9 1.0
3018 5265.4 0.5
3021 5277.5 1.03022 5264.9 0.53023 5267.7 0.5
3024 5272.1 0.5
3025 5275.3 0.5
3026 5277.1 1.03027 5264.4 0.53032 5264.0 0.5
3033 5266.8 0.5
3034 5272.0 0.5
3035 5274.4 1.4
3036 5276.2 1.0
3037 5263.5 0.5
3041 5275.9 1.0
3042 5263.0 0.5
3043 5266.4 0.5
3044 5270.3 0.5
3045 5272.8 0.5
3046 5275.8 1.0
3047 5262.5 0.5
3051 5262.0 0.5
3052 5265.6 0.5
3053 5268.5 0.5
3054 5274.6 1.0
3055 5261.9 0.5
3058 5274.5 1.0
3059 5261.8 0.5
3060 5265.2 0.5
3061 5274.0 1.0
3062 5274.6 1.0
3063 5261.7 0.5

$ o< »o si 1
i sr «

1f s.
6003 5268. 1 0.5
6005 5278.6 0.5
6006 5267.9 0.5
6008 5278.6 0.5
6009 5267.4 0.5
6010 5269.6 0.5
6011 5278.6 0.7
6012 5266.9 0.5
6014 5278.7 0.5
6015 5266.4 0.5
6016 5268.7 0.5
6017 5278.5 0.6
6018 5265.9 0.56021 5278.0 0.56022 5265.4 0.5
6023 5268.2 0.5
6024 5272.6 0.5
6025 5275.8 0.5
6026 5277.6 0.5
6027 5264.9 0.56032 5264.5 0.56033 5267.3 0.5
6034 5272.6 0.6
6035 5274.9 0.5
6036 5276.7 0.5
6037 5264.0 0.5
6041 5276,4 0.5
6042 5263.5 0.5
6043 5266.9 0.5
6044 5270.8 0.5
6045 5273.3 0.5
6046 5276.3 0.5
6047 5263.0 0.5
6051 5262.5 0.5
6052 5266.3 0.7
6053 5269.1 0.6
6054 5275. 1 0.5
6055 5262.4 0.5
6058 5275.0 0.5
6059 5262.3 0.5
6060 5265.8 0.6
6061 5274.5 0.5
6062 5275.1 0.5
6063 5262.2 0.5

3 Sg I 1g" H %1 oS. to0 <a n.
8003 5269.6 1.5
8005 5280.1 1.5
8006 5269.4 1.5
8008 5280.1 1.5
8009 5268.9 1.5
8010 5271.1 1.5
8011 5280.2 1.6
8012 5268.4 1.5
8014 5280.2 1.5
8015 5267.9 1.5
8016 5270.2 1.5
8017 5280.1 1.6
8018 5267.4 1.5
8021 5279.5 1.58022 5266.9 1.58023 5269.7 1.5
8024 5274.1 1.5
8025 5277.3 1.5
8026 5279.1 1.58027 5266.4 1.58032 5266.0 1.5
8033 5268.8 1.5
8034 5274.6 2.0
8035 5276.8 1.9
8036 5278.2 1.5
8037 5265.5 1.5
8041 5277.9 1.5
8042 5265.0 1.5
8043 5268.4 1.5
8044 5273.0 2.2
8045 5274.8 1.5
8046 5277.8 1.5
8047 5264.5 1.5
8051 5264.0 1.5
8052 5267.8 1.5
8053 5271.2 2.1
8054 5276.6 1.5
8055 5263.9 1.5
8058 5276.5 1.5
8059 5263.8 1.5
8060 5267.7 1.9
8061 5276.0 1.5
8062 5276.6 1.5
8063 5263.7 1.5

I If g
4.0 DITCH
4.6 TOP - EDGE
4.0 DITCH
4.7 TOP - EDGE
4.0 DITCH
4.0 EAST
4.9 TOP - EDGE
4.0 DITCH
4.7 TOP -EDGE
4.0 DITCH
4.4 EAST
5.0 TOP - EDGE
4.0 DITCH4.8 TOP - EDGE4.0 DITCH
4.3 EAST
4.1 EAST
4.8 EAST
4.7 TOP -EDGE
4.0 DITCH
4.0 DITCH
4.1 EAST
4.6 EAST
5.3 EAST
5.2 TOP - EDGE
4.0 DITCH
4.9 TOP - EDGE
4.0 DITCH
4.0 EAST
5.0 EAST
4.8 EAST
4.8 TOP - EDGE
4 . 0 D I T C H
4.0 DITCH
4.2 EAST
5 . 2 E A S T
4.6 TOP - EDGE
4.0 DITCH
4 . 5 T O P - E D G E .
4 0 D I T C H
4.5 EAST
5.0 TOP - E D G E
5.6 TOP
4.0 DITCH
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Monolith Grade

5271.0
5259.6
5270.9
5259.4
5263.4
5259.3
5270.0
5259.2
5262.2
5265.0
5270.0
5264.8
5267.8
5270.0
5273.3
5264.6
5267.1
5274.0
5264.3
5266.5
5272.0
5274.0
5264.1
5266.2
5274.0
5263.9
5274.0
5263.6
5265.8
5273.9
5263.4
5273.9
5 2 6 3 . 1
5265.5
5274.0
5261.4
5263.4
5270.0
5275.0
5 2 6 1 . 2
5275.0
5261.0
5260.7
5261.9

Q 9& '<s s i
« B §S- oa ;vcr

2065 5273.1 2.1
2066 5261 .1 1.5
2068 5272.4 1.5
2069 5260.9 1.5
2070 5264.9 1.5
2072 5260.8 1.5
2074 5271.6 1.6
2075 5260.7 1.5
2076 5263.7 1.5
2077 5266.5 1.5
2078 5271.7 1.7
2082 5266.3 1.5
2083 5269.3 1.5
2084 5271.6 1.6
2085 5275.7 2.4
2086 5266.1 1.5
2087 5268.6 1.52088 5275.6 1.62089 5265.8 1.5
2090 5268.4 1.9
2091 5273.5 1.5
2092 5276.0 2.0
2093 5265.6 1.5
2094 5267.7 1.5
2095 5276.0 2.0
2096 5265.4 1.5
2099 5275.6 1.6
2100 5265.1 1.5
2101 5267.3 1.5
2102 5275.4 1.5
2103 5264.9 1.5
2105 5275.4 1.5
2106 5264.6 1.5
2107 5267.4 1.9
2108 5276.0 2.0
2109 5262.9 1.5
2110 5265.1 1.7
2 1 1 1 5272.9 2.9
2 1 1 2 5276.7 1.7
2113 5262.7 1.5
2115 5276.6 1.6
2 1 1 6 5262.5 1.5
2 1 1 9 5262.2 1.5
2120 5264.3 2.4

g1 </>9 »vi °- n.S M <a. <» f* 5 o?• 3D •

3065 5274.1 1.0
3066 5261.6 0.5
3068 5273.4 1.0
3069 5261.4 0.5
3070 5265.4 0.5
3072 5261.3 0.5
3074 5272.6 1.0
3075 5261.2 0.5
3076 5264.2 0.5
3077 5267.0 0.5
3078 5272.7 1.0
3082 5266.8 0.53083 5269.8 0.53084 5272.1 0.53085 5276.2 0.5
3086 5266.6 0.5
3087 5269.1 0.5
3088 5276.6 1.03089 5266.3 0.53090 5268.9 0.53091 5274.0 0.5
3092 5277.0 1.0
3093 5266.1 0.5
3094 5268.3 0.6
3095 5277.0 1.0
3096 5265.9 0.5
3099 5276.6 1.0
3100 5265.6 0.5
3101 5268.3 1.0
3102 5276.4 1.0
3103 5265.4 0.5
3105 5276.4 1.0
3106 5265.1 0.5
3107 5268.4 1.0
3108 5277.0 1.0
3109 5263.4 0.5
3110 5265.6 0.5
3 1 1 1 5273.4 0.5
3 1 1 2 5277.7 1.0
3113 5263.2 0.5
3115 5277.6 1.0
3116 5263.0 0.5
3119 5262.7 0.5
3120 5264.8 0.5

? 91 1-i ,_, —« ™ <S f fI y1 a
6065 5274.6 0.5
6066 5262.1 0.5
6068 5273.9 0.5
6069 5261.9 0.5
6070 5265.9 0.5
6072 5261.8 0.5
6074 5273.1 0.5
6075 5261.7 0.5
6076 5264.9 0.7
6077 5267.9 0.9
6078 5273.2 0.56082 5267.3 0.5
6083 5270.3 0.5
6084 5272.6 0.5
6085 5276.7 0.5
6086 5267.1 0.56087 5269.6 0.56088 5277.1 0.56089 5266.8 0.56090 5269.4 0.5
6091 5274.5 0.56092 5277.5 0.5
6093 5266.6 0.5
6094 5268.8 0.5
6095 5277.5 0.5
6096 5266.4 0.5
6099 5277.1 0.5
6100 5266.1 0.5
6101 5268.8 0.5
6102 5276.9 0.5
6103 5265.9 0.5
6105 5276.9 0.5
6106 5265.6 0.5
6107 5268.9 0.5
6108 5277.5 0.5
6109 5263.9 0.5
6110 5266.1 0.5
6111 5273.9 0.5
6112 5278.2 0.5
6113 5263.7 0.5
6 1 1 5 5278.1 0.5
6116 5263.5 0.5
6119 5263.2 0.5
6120 5265.3 0.5

7> 5•S' •=>w 50 50£ .g •§£ s s
1 i S?:?. »0 <a £.

8065 5276.1 1.5
8066 5263.6 1.5
8068 5275.4 1.5
8069 5263.4 1.5
8070 5267.4 1.5
8072 5263.3 1.5
8074 5274.8 1.7
8075 5263.2 1.5
8076 5266.4 1.5
8077 5269.4 1.5
8078 5274.7 1.5
8082 5268.8 1.5
8083 5272.2 1.9
8084 5274.5 1.98085 5278.2 1.58086 5269.0 1.98087 5271.4 1.8
8088 5278.6 1.5
8089 5268.3 1.5
8090 5270.9 1.58091 5276.3 1.8
8092 5279.0 1.5
8093 5268.1 1.5
8094 5270.3 1.5
8095 5279.0 1.5
8096 5267.9 1.5
8099 5278.6 1.5
8100 5267.6 1.5
8101 5270.3 1.5
8102 5278.4 1.5
8103 5267.4 1.5
8105 5278.6 1.7
8106 5267.1 1.5
8107 5270.4 1.5
8108 5279.3 1.8
8109 5265.4 1.5
8110 5267.6 1.5
8 1 1 1 5275.8 1.9
8 1 1 2 5280.0 1.8
8113 5265.2 1.5
8 1 1 5 5279.6 1.5
8116 5265.0 1.5
8 1 1 9 5264.7 1.5
8120 5266.8 1.5

* s?a 1i I| o

5.1 TOT~~ET)~GE
4.0 DITCH
4.5 TOP - E D G E
4.0 DITCH
4.0 EAST
4.0 DITCH
4.8 TOP - EDGE
4.0 DITCH
4.2 EAST
4.4 EAST
4.7 TOP - EDGE
4.0 DITCH
4.4 SOUTH
4.5 SOUTH
4.9 SOUTH
4.4 DITCH
4.3 SOUTH
4.6 TOP - EDGE
4.0 DITCH
4.4 SOUTH
4.3 SOUTH
5.0 TOP - EDGE
4.0 DITCH
4.1 SOUTH
5.0 TOP - EDGE
4.0 DITCH
4.6 TOP - EDGE
4.0 DITCH
4.5 SOUTH
4.5 TOP - E D G E
4.0 DITCH
4.7 TOP - EDGE
4.0 DITCH
4.9 SOUTH
5.3 TOP - EDGE
4.0 DITCH
4.2 W E S T
5.8 W E S T
5.0 TOP - EDGE
4 . 0 D I T C H
4.6 TOP - E D G E
4 . 0 D I T C H
4.0 DITCH
4.9 W E S T
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F i n a l Cover S y s t e m E l e v a t i o n Report

Monolith Grade

5274.0
5260.5
5269.0
5260.4
5268.9
5272.8
5260.2
5261.7
5266.0
5273.0
5260.1
5261.8
5266.3
5273.0
5259.9
5259.85262.1
5266.2
5273.0
5259.7
5259.5
5268.0
5272.0
5259.4
5268.0
5272.0
5259.2
5266.4
5267.8
5270.6
5259.1
5265.0
5270.9
5259.0
5271.0
5258.8
5262.4
5271.0
5258.7
5258.5
5262.3
5265.0
5270.0

ga '-<Q w ?* | Z* £ §5' °3 S'sr
mi 5275.6 1.6
2122 5262.0 1.5
2124 5270.5 1.5
2126 5261.9 1.5
2128 5270.4 1.5
2129 5274.5 1.7
2131 5261.7 1.5
2132 5263.2 1.5
2133 5268.1 2.1
2134 5274.6 1.6
2135 5261.6 1.5
2136 5263.3 1.5
2137 5267.9 1.6
2138 5274.7 1.7
2139 5261.4 1.5
2144 5261.3 1.5
2145 5263.8 1.7
2146 5267.8 1.62147 5274.8 1.82148 5261.2 1.5
2152 5261.0 1.5
2155 5270.9 2.9
2156 5273.9 1.9
2157 5260.9 1.5
2160 5270.7 2.7
2161 5273.5 1.5
2162 5260.7 1.5
2164 5267.9 1.5
2165 5270.2 2.4
2166 5273.2 2.6
2167 5260.6 1.5
2169 5266.9 1.9
2170 5272.4 1.5
2171 5260.5 1.5
2173 5272.8 1.8
2174 5260.3 1.5
2175 5263.9 1.5
2176 5272.8 1.8
2177 5260.2 1.5
2180 5260.0 1.5
2181 5264.3 2.0
2182 5267.4 2.4
2183 5271.6 1.6

$ c/>a »v, o- g.§ W 73. 3 i** » o
1 *

3 i 2 l 5275.6 1.0
3122 5262.5 0.5
3124 5271.0 0.5
3126 5262.4 0.5
3128 5271.4 1.0
3129 5275.0 0.5
3131 5262.2 0.5
3132 5263.7 0.5
3133 5268.6 0.5
3134 5275.6 1.0
3135 5262.1 0.5
3136 5263.8 0.5
3137 5268.4 0.5
3138 5275.7 1.03139 5261.9 0.53144 5261.8 0.53145 5264.8 1.03146 5268.8 1.0
3147 5275.8 1.0
3148 5261.7 0.5
3152 5261.5 0.5
3155 5271.4 0.5
3156 5274.9 1.0
3157 5261.4 0.5
3160 5271.2 0.5
3161 5274.0 0.5
3162 5261.2 0.5
3164 5268.4 0.5
3165 5270.7 0.5
3166 5274.2 1.0
3167 5261 .1 0.5
3169 5267.9 1.0
3170 5273.4 1.0
3171 5261.0 0.5
3173 5273.8 1.0
3174 5260.8 0.5
3175 5264.4 0.5
3176 5273.8 1.0
3177 5260.7 0.5
3180 5260.5 0.5
3181 5264.8 0.5
3182 5267.9 0.5
3183 5272.6 1.0

n oi io s. «
3 M ~» sf "— £ v>a g§ s.

6121 5277.1 0.5
6122 5263.0 0.5
6124 5272.1 1.1
6126 5262.9 0.5
6128 5271.9 0.5
6129 5276.0 1.0
6131 5262.7 0.5
6132 5264.2 0.5
6133 5269.1 0.5
6134 5276.1 0.5
6135 5262.6 0.5
6136 5264.3 0.56137 5268.9 0.56138 5276.3 0.66139 5262.4 0.56144 5262.3 0.5
6145 5265.3 0.5
6146 5269.3 0.56147 5276.3 0.5
6148 5262.2 0.56152 5262.0 0.5
6155 5271.9 0.5
6156 5275.4 0.5
6157 5261.9 0.5
6160 5271.7 0.5
6161 5274.5 0.5
6162 5261.7 0.5
6164 5269.0 0.6
6165 5271.2 0.5
6166 5274.7 0.5
6167 5261.6 0.5
6169 5268.9 1.0
6170 5274.1 0.7
6171 5261.5 0.5
6173 5274.3 0.5
6174 5261.3 0.5
6175 5265.1 0.7
6176 5274.3 0.5
6177 5261.2 0.5
6180 5261.0 0.5
6181 5265.3 0.5
6 182 5268.4 0.5
6183 5273.1 0.5

§ %
§ I 1I J £
* B ?P 63§ i

8 i 2 i 5278.6 1.5
8122 5264.5 1.5
8124 5273.6 1.5
8126 5264.4 1.5
8128 5273.5 1.6
8129 5277.5 1.5
8131 5264.2 1.5
8132 5265.9 1.7
8133 5270.9 1.8
8134 5277.6 1.5
8135 5264.1 1.58136 5266.0 1.78137 5270.8 1.9
8138 5278.1 1.8
8139 5263.9 1.5
8144 5263.8 1.5
8145 5266.8 1.5
8146 5270.8 1.5
8147 5277.8 1.58148 5263.7 1.58152 5263.5 1.5
8155 5273.4 1.5
8156 5276.9 1.5
8157 5263.4 1.5
8160 5273.2 1.5
8161 5276.0 1.5
8162 5263.2 1.5
8164 5270.5 1.5
8165 5272.7 1.5
8166 5276.2 1.5
8167 5263.1 1.5
8169 5270.4 1.5
8170 5275.6 1.5
8171 5263.0 1.5
8173 5275.8 1.5
8174 5262.8 1.5
8175 5266.8 1.7
8176 5275.8 1.5
8177 5262.7 1.5
8180 5262.5 1.5
8181 5266.8 1.5
8182 5269.9 1.5
8183 5274.6 1.5

1 93 B.
g "S

1 *

4.6 TOT'^WGE
4.0 DITCH
4.6 W E S T
4.0 DITCH
4.6 WEST
4.7 W E S T
4.0 DITCH
4.2 W E S T
4.9 W E S T
4.6 TOP - EDGE
4.0 DITCH4.2 WEST
4.5 W E S T
5.1 TOP -EDGE
4.0 DITCH
4.0 DITCH
4.7 W E S T
4.6 W E S T4.8 TOP - EDGE4.0 DITCH
4.0 DITCH
5.4 W E S T
4.9 W E S T
4.0 DITCH
5.2 W E S T
4.0 WEST
4.0 DITCH
4.1 W E S T
4.9 W E S T
5 . 6 W E S T
4.0 DITCH
5.4 WEST
4.7 TOP - EDGE
4.0 DITCH
4.8 TOP - EDGE
4.0 DITCH
4.4 W E S T
4.8 TOP - EDGE
4.0 DITCH
4.0 DITCH
4.5 W E S T
4.9 W E S T
4.6 TOP - EDGE
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F i n a l Cover S y s t e m E l e v a t i o n Repor t

Monolith Grade

5258.4
5263.7
5270.0

N o Mono
5270.1N o Mono

N o Mono
N o Mono
N o Mono

5269.4
No Mono

5268.8No Mono5270.55276.6
5276.6
5276.5
5276.35277.15277.4
5276.35276.3
5276.45276. 1
5275.4
5275.9
5274.3
5275.3
5275.3
5274.9
5274.4
5274.8
5274.8
5274.6
5274.2
5274.2
5274.0
5273.3
5274.1
5273.9
5273.5
5273.3
5273.4

o 9ET *<<"> « $5. % 3
* » °

5" £.J 3 — «:r
im 5259.9 1.52186 5266.0 2.3
2187 5271.6 1.6
2188 5259.7 N/A
2189 5271.6 1.5
2190 5259.7 N/A
2192 5259.4 N/A
2193 5271.6 N/A
2194 5259.1 N/A
2195 5270.9 1.52196 5259.2 N/A2197 5270.3 1.52198 5259.5 N/A2199 5271.4 0.9
2200 5277.2 0.6
2201 5277.6 1.0
2203 5278.0 1.5
2205 5277.3 1.02207 5277.7 0.6
2210 5277.9 0.52212 5277.2 0.9
2213 5277.2 0.9
2214 5277.4 1.0
2215 5277.3 1.2
2217 5276.3 0.9
2218 5276.4 0.5
2219 5275.8 1.5
2220 5276.3 1.0
2222 5276.3 1.1
2223 5276.2 1.3
2226 5275.5 1.1
2227 5275.5 0.7
2228 5275.7 0.9
2229 5275.5 0.9
2232 5275.0 0.8
2233 5275.3 1.1
2234 5275.0 1.0
2235 5274.5 1.2
2236 5274.8 0.8
2237 5274.7 0.8
2238 5274.0 0.5
2240 5274.1 0.8
2241 5274.0 0.6

i1 %s % !B LJ ^D. ~ f* a n1 £
3184 5260.4 0.53186 5266.5 0.5
3187 5272.6 1.0
3188 5260.2 0.5
3189 5272.6 1.0
3190 5260.2 0.5
3192 5259.9 0.5
3193 5272.6 1.0
3194 5259.6 0.5
3195 5271.9 1.0
3196 5259.7 0.53197 5271.3 1.03198 5260.0 0.5
3199 5272.4 1.03200 5278.2 1.0
3201 5278.6 1.0
3203 5279.5 1.5
3205 5278.3 1.03207 5278.7 1.03210 5278.9 1.03212 5278.2 1.0
3213 5278.3 1.1
3214 5278.4 1.0
3215 5278.3 1.0
3217 5277.3 1.0
3218 5277.4 1.0
3219 5276.8 1.0
3220 5277.3 1.0
3222 5277.3 1.0
3223 5277.2 1.0
3226 5276.5 1.0
3227 5276.5 1.0
3228 5276.7 1.0
3229 5276.5 1.0
3232 5276.0 1.0
3233 5276.3 1.0
3234 5276.0 1.0
3235 5275.5 1.0
3236 5275.8 1.0
3237 5275.7 1.03238 5275.0 1.0
3240 5275.1 1.0
3241 5275.0 1.0

0 0
o 1 IM fl <" 5 s "Si »f s.

6184 5260.9 0.5
6186 5267.3 0.8
6187 5273.1 0.5
6188 5260.7 0.5
6189 5273.1 0.5
6190 5260.7 0.5
6192 5260.4 0.5
6193 5273.1 0.5
6194 5260.1 0.5
6195 5272.9 1.06196 5260.2 0.5
6197 5271.8 0.56198 5260.5 0.5
6199 5272.9 0.56200 5278.9 0.7
6201 5279.1 0.5
6203 5280.0 0.5
6205 5278.8 0.56207 5279.2 0.56210 5279.4 6.5
6212 5278.7 0.5
6213 5278.8 0.5
6214 5278.9 0.56215 5278.8 0.5
6217 5277.8 0.5
6218 5277.9 0.5
6219 5277.3 0.5
6220 5277.8 0.5
6222 5277.8 0.5
6223 5277.7 0.5
6226 5277.0 0.5
6227 5277.0 0.5
6228 5277.2 0.5
6229 5277.1 0.6
6232 5276.5 0.5
6233 5276.8 0.5
6234 5276.5 0.5
6235 5276.0 0.5
6236 5276.3 0.5
6237 5276.2 0.5
6238 5275.5 0.56240 5275.6 0.5
6241 5275.5 0.5

a 5>o t>a *> &• £ . § • §a M &I i «S. u0 <3 re_
8184 5262.4 1.5
8186 5268.8 1.58187 5275.3 2.2
8188 5262.2 1.5
8189 5274.6 1.5
8190 5262.2 1.5
8192 5261.9 1.58193 5274.6 1.5
8194 5261.6 1.5
8195 5274.4 1.58196 5261.7 1.5
8197 5273.3 1.58198 5262.0 1.58199 5274.6 1.78200 5280.5 1.6
8201 5280.6 1.5
8203 5281.5 1.5
8205 5280.3 l.S8207 5280.7 1.58210 5280.9 1.58212 5280.2 1.58213 5280.4 1.6
8214 5280.4 1.5
8215 5280.3 1.5
8217 5279.3 1.5
8218 5279.4 1.5
8219 5278.8 1.5
8220 5279.7 1.9
8222 5279.3 1.5
8223 5279.2 1.5
8226 5278.5 1.5
8227 5278.5 1.5
8228 5278.7 1.5
8229 . 5278.7 1.6
8232 5278.0 1.58233 5278.3 1.5
8234 5278.0 1.5
8235 5277.5 1.5
8236 5277.8 1.5
8237 5277.7 1.5
8238 5277.0 1.5
8240 5277.1 1.5
8241 5277.0 1.5

I £3 3.1 =•f §
4.0 DITCH
5. 1 W E S T
5.3 TOP - EDGE

N / A D I T C H
4.5 TOP - E D G E

N / A D I T C H
N / A D I T C H
N/A TOP - EDGE
N / A D I T C H
5.0 TOP - EDGEN / A D I T C H4.5 TOP -EDGEN / A D I T C H
4.1 TOP
3.9 TOP
4.0 TOP
5.0 TOP
4.0 TOP3.6 TOP
3.5 TOP
3.9 TOP
4.1 TOP
4.0 TOP
4.2 TOP
3.9 TOP
3.5 TOP
4.5 TOP
4.4 TOP
4.1 TOP
4.3 TOP
4.1 TOP
3.7 TOP
3.9 TOP
4.1 TOP
3.8 TOP
4.1 TOP
4.0 TOP
4.2 TOP
3.8 TOP
3.8 TOP
3.5 TOP
3.8 TOP
3.6 TOP
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F i n a l Cover S y s t e m E l e v a t i o n Report

Monolith Grade

5272.7
5272.4
5270.7
5271.8
5272.3
5272.1
5271.0
5271.2
5271.2
5270.6
5270.8
5270.8
5271.7
5271.5
5272.2
5272.9
5272.4
5271.9
5273.8
5272.4
5274.0
5273.8
5274.4
5274.3
5274.8
5274.6
5276.1
5275.1
5276.1
5275.9
5275.8
5275.9
5276.3
5276.3
5276.3
5276.6
5276.0
5276.2
5275.3
5275.6
5274.8
5268.0
5272.0

Q gsr •<n "L $S i s=«: to °t-f- S
1" =1

3"

2243 527 3.9 1.2
2244 5273.6 1.2
2247 5271.5 0.8
2248 5272.6 0.8
2249 5273.0 0.7
2250 5272.8 0.8
2254 5271.9 0.9
2255 5272.3 1.1
2256 5272.1 0.9
2258 5271.1 0.5
2259 5271.9 1.12260 5272.0 1.2
2263 5272.2 0.5
2267 5272.1 0.6
2273 5272.8 0.6
2275 5273.7 0.82276 5273.4 1.02278 5272.9 1.0
2280 5274.4 0.6
2284 5273.3 0.9
2285 5274.8 0.8
2287 5274.3 0.5
2296 5275.5 1.1
2299 5275.8 1.5
2300 5275.8 1.0
2306 5275.6 1.0
2310 5276.7 0.6
2311 5276.4 1.3
2320 5277.0 0.9
2321 5277.0 1.1
2325 5276.6 0.8
2329 5277.4 1.5
2330 5277.4 1.1
2336 5277.2 0.9
2337 5276.9 0.6
2340 5277.1 0.5
2343 5277.4 1.4
2347 5277.5 1.3
2349 5276.7 1.4
2358 5276.4 0.8
2359 5276.2 1.4
2361 5269.5 1.5
2365 5273.8 1.8

g V
C « 0 . g .§ s aCL n .% 2 nI s

3243 5274.0 1.0
3244 5274.6 1.0
3247 5272.5 1.0
3248 5273.6 1.0
3249 5274.0 1.0
3250 5273.8 1.0
3254 5272.9 1.0
3255 5273.3 1.0
3256 5273.1 1.0
3258 5272.1 1.0
3259 5272.9 1.0
3260 5273.0 1.0
3263 5273.2 1.0
3267 5273.1 1.03273 5273.8 1.0
3275 5274.8 1.1
3276 5274.4 1.0
3278 5273.9 1.03280 5275.4 1.03284 5274.3 1.0
3285 5275.8 1.0
3287 5275.3 1.0
3296 5276.5 1.0
3299 5276.8 1.0
3300 5276.8 1.0
3306 5276.6 1.0
3310 5277.7 1.0
3311 5277.4 1.0
3320 5278.0 1.0
3321 5278.0 1.0
3325 5277.6 1.0
3329 5278.4 1.0
3330 5278.4 1.0
3336 5278.4 1.2
3337 5278.4 1.5
3340 5278.1 1.0
3343 5278.4 1.0
3347 5278.5 1.0
3349 5277.7 1.0
3358 5277.4 1.0
3359 5277.2 1.0
3361 5270.0 0.5
3365 5274.3 0.5

0 0
1 I

1 | I
1 1

6243 5275.4 0.5
6244 5275.1 0.5
6247 5273.0 0.5
6248 5274.1 0.5
6249 5274.5 0.5
6250 5274.3 0.5
6254 5273.4 0.5
6255 5273.8 0.5
6256 5273.6 0.5
6258 5272.6 0.5
6259 5273.4 0.5
6260 5273.5 0.5
6263 5273.7 0.5
6267 5273.6 0.5
6273 5274.7 0.9
6275 5275.3 0.56276 5274.9 0.56278 5274.5 0.66280 5275.9 0.5
6284 5274.8 0.56285 5276.3 0.5
6287 5275.8 0.5
6296 5277.0 0.5
6299 5277.3 0.5
6300 5277.3 0.5
6306 5277.1 0.5
6310 5278.2 0.5
6311 5277.9 0.5
6320 5278.5 0.5
6321 5278.5 0.5
6325 5278.1 0.5
6329 5278.9 0.5
6330 5278.9 0.5
6336 5278.9 0.5
6337 5278.9 0.5
6340 5278.6 0.5
6343 5278.9 0.5
6347 5279.0 0.5
6349 5278.2 0.5
6358 5277.9 0.5
6359 5277.7 0.5
6361 5270.6 0.6
6365 5274.8 0.5

E? 5•o •o5 8 » »
£ .§ •§£ 3 s1 i s?£J Wo <3 2.

8243 5276.9 1.5
8244 5276.9 1.8
8247 5274.5 1.5
8248 5275.6 1.5
8249 5276.0 1.5
8250 5275.8 1.5
8254 5274.9 1.5
8255 5275.3 1.5
8256 5275.1 1.5
8258 5274.1 1.58259 5274.9 1.5
8260 5275.0 1.5
8263 5275.2 1.5
8267 5275.6 2.08273 5276.3 1.68275 5276.9 1.6
8276 5276.4 1.5
8278 5276.5 2.0
8280 5277.4 1.58284 5276.3 1.58285 5277.8 1.5
8287 5277.3 1.5
8296 5278.5 1.5
8299 5278.8 1.5
8300 5278.8 1.5
8306 5278.6 1.5
8310 5279.7 1.5
8311 5279.4 1.5
8320 5280.0 1.5
8321 5280.0 1.5
8325 5279.6 1.5
8329 5280.4 1.5
8330 5280.4 1.5
8336 5280.4 1.5
8337 5280.4 1.5
8340 5280.1 1.5
8343 5280.4 1.5
8347 5280.5 1.5
8349 5279.7 1.5
8358 5279.4 1.5
8359 5279.2 1.5
8361 5272.1 1.5
8365 5276.3 1.5

1 !?i i! *VI

4.2 -TOT"
4.5 TOP
3.8 TOP
3.8 TOP
3.7 TOP
3.8 TOP
3.9 TOP
4.1 TOP
3.9 TOP
3.5 TOP
4.1 TOP
4.2 TOP
3.5 TOP
4.1 TOP
4.1 TOP
4.0 TOP
4.0 TOP
4.6 TOP3.6 TOP
3.9 TOP
3.8 TOP
3.5 TOP4. 1 TOP
4.5 TOP
4.0 TOP
4.0 TOP
3.6 TOP
4.3 TOP
3.9 TOP
4. 1 TOP
3.8 TOP
4.5 TOP
4.1 TOP
4.1 TOP
4.1 TOP
3.5 TOP
4.4 TOP
4.3 TOP
4.4 TOP
38 TOP
4.4 TOP
4.1 EAST
4.3 EAST
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F i n a l Cover S y s t e m E l e v a t i o n R e p o r t

Monolith Grade

52715
5275.2
5274.2
5272.5
5270.5
5268.7
5265.4
5264.5
5266.1

N o Mono
N o Mono
No Mono
No Mono

Q P '
'I a•f | s

* I i5' S.3 "=r
2367 5275.5 2.0
2369 5276.7 1.5
2370 5275.7 1.5
2372 5274.0 1.5
2374 5272.7 2.2
2376 5270.3 1.6
2378 5267.4 2.0
2379 5266.2 1.7
2381 5267.6 1.5
2387 5267.6 N/A
2388 5263.8 N/A
2389 5260.3 N/A
2391 5260.0 N/A

<*> !•„
g f fr & Io. 3 ?>* 5 n
1 3

3367 5275.0 0.5
3369 5277.7 1.0
3370 5276.2 0.5
3372 5274.8 0.8
3374 5273.2 0.5
3376 5270.8 0.5
3378 5267.9 0.5
3379 5266.7 0.5
3381 5268.1 0.5
3387 5268.1 0.5
3388 5264.3 0.5
3389 5260.8 0.5
3391 5260.5 0.5

f 1o a £
1 f *- I yr s.

636? 5276.5 0.5
6369 5278.2 0.5
6370 5276.7 0.5
6372 5275.3 0.5
6374 5273.7 0.5
6376 5271.3 0.5
6378 5268.4 0.5
6379 5267.2 0.5
6381 5268.6 0.5
6387 5268.6 0.5
6388 5264.8 0.5
6389 5261.3 0.5
6391 5261.0 0.5

a ?o•o -a1

» » »•5" I -8? « sT 3 f t* 2 ?
M. U0 <a 2.

8367 5278.0 .5
8369 5279.9 .7
8370 5278.8 2.1
8372 5276.9 .6
8374 5275.2 .5
8376 5272.8 .5
8378 5269.9 .5
8379 5268.7 .5
8381 5270.1 .5
8387 5270.1 .5
8388 5266.3 .5
8389 5262.8 .5
8391 5262.5 .5

1 ** ii 1rt> 3

4.5 -EAST
4.7 TOP
4.6 SOUTH
4.4 SOUTH
4.7 SOUTH
4.1 SOUTH
4.5 SOUTH
4.2 SOUTH
4.0 EAST

N / A D I T C H
N / A D I T C H
N / A D I T C H
N / A D I T C H

N o t e : The survey layout i d e n t i f i c a t i o n number is the same as the "Clay #"

Page 6 of 6



S H A T T U C K
C H E M I C A L
T H E S . W S H A T T U C K C H E M I C A L C O M P A N Y I N C .

1 8 0 5 S . B a n n o c k S t . , D e n v e r , C o l o . 8 0 2 2 3 / P h o n e (303) 744-1 7 9 5 / T e l e x 4 5 - 8 7 4 / C a b l e ' S h a t t u c k D e n v e r '

September 17, 1998

V I A F A C S I M I L E
Ms. Rebecca J. T h o m a s
Remedial Pro j e c t Manager
Environmental Protec t ion Agency
Region V I I I
One Denver Place , N o r t h Terrace
999 Eigh t e en th S t r e e t , S u i t e 600
Denver, C o l o r a d o 80202-2045
Re: Construc t ion Pre-Cert i f i ca t ion Not i c e:

Operable Unit VIII of the Denver Radium S i t e
Dear Rebecca:
T h i s l e t t er is a Construct ion Pre-Cert i f i cat ion N o t i c e to the U . S . Environmental
Protec t ion Agency pursuant to the Unilateral Admini s tra t ive Order for Remedial
D e s i g n / R e m e d i a l A c t i o n issued to The S . W . Shat tu ck Chemical Company, Inc.
dated Augus t 21, 1992 ( U A O ) . Shat tuck believes that construction ac t iv i t i e s at
Operable Unit VIII of the Denver Radium S i t e have been f u l l y p er f ormed in
accordance with the Record of Decision, Denver Radium S i t e , Operable Unit VIII
dated January 28, 1992 and the Final Remedial Design.

Sincere ly,

Robert H.
Project Manager



Attachment A
Denver Radium S i t e s Operab l e Unit V I I I

T n c S . W . S h a t t u c k Chemical Company S i t e
Remedial Action C o n s t r u c t i o nPre-Final Inspec t i on

A Pre-Final I n s p e c t i o n was held at the Bannock Stre e t Site (the Site) 3.12:00 P.M. on
S e p t e m b e r 17, 1998 with representatives of the U.S. "Environmental Protection Agency
(EPA) and the Co lorado Department of Public H e a l t h and the Environment (CDPHE).The f o l l o w i n g i n d i v i d u a l s were in attendance:

Indiv idua l . Organization
Rebecca Thomas EPA
Jim H a n l e y EPALarryBruskin C D P H E
Phil S t o f f e y C D P H E
Sue Ford Morrison Knuds en
PaulRosasco . E M S I ( f o r S h a t t u c k )

A site walk was conducted around the perimeter of the m o n o l i t h / perimeter of the site and
on the top of the t r iono l i th . The f o l l o w i n g items were i d e n t i f i e d by the S h a t t u c k
representative and/or the E P A / C D P H E representatives;
Remaining Construction Act iv i t i e s /Items .
1. Two of the air sparge wells on the western boundary of the si te were damaged during

instal lat ion of the air sparge header p ipe and will be replaced this week or early next
week.

2. Protec t ive casings or covers will be installed over the six soil vapor monitoringprobes located along the line of air sparge wel l s .
3. S o u n d p r o o f i n g material will be added to the air sparge b u i l d i n g to dampen the noise

f r o m the blower system.
4. A d d i t i o n a l gravel will be p laced and graded on the site perimeter road to bring the

road grade up above the base of the fence and to bring the road up to the grade of the
prote c t ive covers over the air sparge wells.

5. A large indentation and one broken strand were i d e n t i f i e d in the perimeter f ence
appar en t ly as a result of unrelated o f f - s i t e construction act ivi t ie s , The damaged area
is l o ca t ed in The westernmost portion of the southern perimeter f ence . The observed

Pie-Final Inspe c t i on
0 9 / 1 8 / 9 8P a g e !



damage is only cosmetic and does not a f f e c t the i n t e g r i t y of the f enc e in l imi t ing
tr e spa s s on the site. The damaged portion of the f enc e w i l l be repaired or replaced.

6. The vegetat ive cover on the north s lope was observed to be sparse in areas and the
vege ta t i on contained weeds in some areas. A d d i t i o n a l revegetai ion e f f o r t s will beconducted this f a l l .

Other items (non-remedial construction re la t ed) to be conducted
1. The Regional Transportat ion District will replace the western site perimeter f e n c e

when they c ompl e t e construction activities on the adjacent p r o p e r t y .
2. U p o n receipt o f EPA's approval o f the Construction C o m p l e t i o n Report, S h a t t u c k

wi l l remove the guard shack and the portable to i l e t .
Questions were raised with regard to the presence of locks on the monoli th monitoring
wells. The we l l s are secured with a locking mechanism that requires a special tool to
open. The pro t e c t i v e casings over the we l l s are also b o l t e d close.
A question was also raised with regard to the purpose of green paint at various locationson the rip-rap. These locations represent the radon f l u x measurement locations. T h e s elocat ions were painted to d i f f e r e n t i a t e them from the gamma reading locations both of
which were i d e n t i f i e d wi th surveying f lags .
EPA intends to issue an Explanat ion of S i g n i f i c a n t D i f f e r e n c e s (ESD) with regatd to
certain a p p l i c a b l e or relevant and appropriate requirements (ARARs) and the volume of
above action s o i l s treated at the site.

Pre-J-inal I n s p e c t i o n
0 9 . ' 1 8 / 9 3
Page 2



U . S . Environmental Protec t ion A g e n c y
Denver Radium S i t e s Operable Unit V I I I

N o t i c e o f F i n a l C o m p l e t i o n I n s p e c t i o n
Date: 17 S e p t e m b e r 1998
A d d r e s s : 1805 S . Bannock S t .
P r o p e r t y Owner: S . W . S h a t t u c k Chemical Company
Remedial act ion on the p r o p e r t y at the location cited above is hereby c e r t i f i e d by the under s igned
as c o m p l e t e under the terms and condi t ions of the Record of Dec i s ion, the U n i l a t e r a l
A d m i n i s t r a t i v e Order da t ed 21 Augus t 1992, the Sta t ement of Work, and the a p p r o v e d Remedial
Design and A c t i o n work p l a n s .

F i n a l / N o D e f i c i e n c i e s F i n a l / D e f i c i e n c i e s
Any minor dev ia t i on s f r o m the terms and conditions of the above re f erenced documents are
de s cr ibed be low and w i l l be corrected within fourteen(14) calendar days unless an extension is
requested and granted.
D e f i c i e n c i e s to be Corrected:

S i g n a t o r i e s Def i c i enc i e s to be corrected date:

•̂•A '——„———,————————EPA Representat ive^ Date

C D P H E Repre s en ta t iv e s Date



U.S. Environmental Protection Agency
Denver Radium Sit e s Operable Unit V I I I

Notic e of Final Complet ion I n s p e c t i o n
Date : S e p t e m b e r 17. 1998
A d d r e s s : L80S S. Bannock St.
P r o p e r t y Owner : S. W. S h a t t u c k Chemical Company
Remedial action on the proper ty at the location cited above is hereby c e r t i f i e d by theundersigned as comple t e under the terms and conditions of the Record of Decision, the
U n i l a t e r a l A d m i n i s t r a t i v e Order dated August 21, 1992, the Statement of Work and
approved Remedial Design and Work Plans.

I I F i n a l / N o Def i c i enc i e s | | F i n a l / D e f i c i e n c i e s

Any minor deviations from the terms and conditions of the above referenced documents
are described below and will be corrected within fourteen (14) calender days unless an
extension is requested and granted,
Def i c i enc i e s to be Corrected

See Attachment A

S i g n a t o r i e s Deficiencies To BeCorrected Date

US EPA Representative Date

•*•'-, <3 ^
Construction I n s p e c t o r Date

C D P H 2 R e p r e s e n t a t i v e ' " / ' / Date



U.S. Environmental Protect ion AgencyDenver Radium Site s Operable Unit VIII
N o t i c e o f Final Compl e t i on I n s p e c t i o n

Date : S e p t e m b e r 17. 1998
A d d r e s s : 1805 S. Bannock St.
P r o p e r t y Owner : S. W. S h a t t u c k Chemical Company
Remedial action on the property at the location cited above is hereby c e r t i f i e d by theundersigned as c ompl e t e under the terms and conditions of the Record of Decision, the
Unilateral Adminis trat ive Order dated August 21, 1992, the Stat ement of Work andapproved Remedial Design and Work Plans,

| j Final/No Def i c i enc i e s j I F i n a l / D e f i c i e n c i e s

Any minor deviations from the terms and conditions of the above referenced documents
are described below and will be corrected within fourteen (14) calender days unless an
extension is requested and granted .
D e f i c i e n c i e s to be Corrected

See Attachment A___________ _________________________

S i g n a t o r i e s

US E?A Representative

Deficiencie s To Be
Corrected Date

Date
<"_*fl<iTrT"-iii imTiiii[ii i mi Date

C D P H E Representative Date



F L U O R D A N I E L 6 T I

January 28, 1999

J a m e s E. H a n l e y , P.E.
Environmental Protection Agency
Region V I I I
999 Eigh t e en th S t r e e t , S u i t e 500
Mail Code: EPR-SR
Denver, Colorado 80202-2466
Dear Mr. H a n l e y :
Pursuant to the Unilateral Administrative Order for Remedial Des ign/Remedial
A c t i o n dated A u g u s t 21, 1992 ( U A O ) , this letter c e r t i f i e s that the construction
work at Operable Unit VIII of the Denver Radium S i t e i s c omp l e t e . T h i s l e t t e r
f u r t h e r c e r t i f i e s that the construction work performed by F l u o r Daniel GTI was in
accordance with the requirements of the UAO, the Statement of Work attached to
the UAO and approved work plans.

(Ben) Lo, P.E.



Earth Sciences Consu l tan t s , Inc.
One T r i a n g l e Lane • E x p o r t , Pennsy lvania 15632 • Phone: (724) 733-3000 • F a x : (724) 325-3352

A k r o n , Ohio • Denver, C o l o r a d o • P h i l a d e l p h i a , P e n n s y l v a n i a

January 28, 1999

J a m e s E. H a n l e y , P.E.
Environmental Protect ion A g e n c y
Region V I I I
999 Eigh t e en th S t r e e t , S u i t e 500
Mail Code: E P R - S R
Denver, C o l o r a d o 80202-2466
Dear Mr. H a n l e y :
Pursuant to the U n i l a t e r a l Admini s t ra t iv e Order for Remedial D e s i g n / R e m e d i a l
A c t i o n dat ed Augus t 21, 1992 ( U A O ) , this letter c e r t i f i e s that the cons truct ion
work per formed by Earth Science s Consul tant s , I n c . / A W S Remediat ion, I n c . at
Operable Unit VIII of the Denver Radium S i t e was p e r f o rmed in accordance with
the requirements of the UAO, the Statement of Work attached to theJIJAO and
approved work p l a n s .

Sincere ly ,

»> ^ ' < < | f e ^
H a r o l d P. M c C u t c h e o n , P.E. V V w w

Direc tor/Chie f Engineer



H a r d i n g Lawson Assoc ia t e s

January 28, 1999

J a m e s E. H a n l e y , P.E.
Environmental Protect ion Agency
Region V I I I
999 Eighteenth S t r e e t , S u i t e 500
Mail Code: E P R - S R
Denver, C o l o r a d o 80202-2466
Dear Mr. H a n l e y :

Pursuant to the U n i l a t e r a l Admini s trat ive Order for Remedial D e s i g n / R e m e d i a l
A c t i o n dated A u g u s t 21, 1992 ( U A O ) , this l e t t er c e r t i f i e s that the construct ion
work p er f o rmed by H a r d i n g Lawson Assoc ia t e s (HLA) at Operable Unit VIII of
the Denver Radium S i t e i s comple t e . T h i s le t ter fur ther c e r t i f i e s that the
construction work per formed by HLA was performed in accordance with the
requirements of the U A O , the Statement of Work attached to the UAO and
approved work p l a n s .

J. Erich Rauber,
Principal ^.l^K$?&•••«&

E n g i n e e r i n g , E n v i r o n m e n t a l
and C o n s t r u c t i o n S e r v i c e s 707 S e v e n t e e n t h S t r e e t , S u i t e 2400, Denver, CO 80202 (303) 292-5365

A Subsidiary of Hording Lawson Associates Group, Inc.



S H A T T U C K C E R T I F I C A T I O N

The construction of the remediation at Operable Unit VIII of the Denver Radium
S i t e was p e r f o rmed pursuant to the requirements of the U n i l a t e r a l A d m i n i s t r a t i v e
Order for Remedial Des ign/Remedial Act ion dated A u g u s t 21, 1992 (UAO); the
S t a t e m e n t of Work (SOW) attached to the UAO; and approved Remedial
D e s i g n / R e m e d i a l A c t i o n ( R D / R A ) Work Plans.
The S.W. S h a t t u c k Chemical Company, Inc. ( S h a t t u c k ) has received a N o t i c e o f
F i n a l C o m p l e t i o n I n s p e c t i o n signed by representatives of the Environmental
Protect ion A g e n c y and the Colorado Department of Pub l i c H e a l t h and
Environment, which indi ca t e s that the construction is c o m p l e t e .
Based on the N o t i c e of F i n a l Complet ion I n s p e c t i o n and on the Contractor
c e r t i f i c a t i o n s of the construct ion, I hereby c e r t i f y on b e h a l f of S h a t t u c k that , to the
best of my knowledge, the construction of the remediation at Operable Unit VIII
of the Denver Radium S i t e was comple ted in accordance with the SOW and the
RD/RA Work Plans .

By:
T i t l e :
Date:



l l l l ^ f e i ^ f i ' • . £•**Kt!f--:&cr-sm2:f?~',-^:* : ̂v̂
Prepared mono l i th f o u n d a t i o n ( u p p e r
l e f t )
Placement o f S / S M a t e r i a l s (lower l e f t )
Excavation ofAAL soil (above)

1 1



d̂̂ ^%W..̂ *̂ ^
S p r e a d i n g o f S / S M a t e r i a l ( u p p e r l e f t )
Excavat ion o f A A L soil ( l o w e r l e f t )
Soi l s t o c k p i l e and p u g m i l l p r o c e s s i n g area
w/ F l a n a g a n p l a n t in background (above)

1 I I I I !



I )

Dumping o f S/S material ( u p p e r l e f t)
Compac t i on o f S/S material (lower l e f t)
Earth Science s p u g m i l l (above)

I 1 I I



E S C / A W S R pugmill discharge h o p p e r
( u p p e r p h o t o )
P u g m i l l temporary enclosure (lower
p h o t o )



Placement of the rip rap toe drain( u p p e r p h o t o )
F i n i s h e d rip rap and grading of north
end of S i t e (lower photo)



Placement of the rip rap toe drain( u p p e r p h o t o )
F i n i s h e d rip rap and grading of north
end of S i t e (lower pho t o)



Equipment decontamination (upper
p h o t o )
F D / G T I p u g m i l l (lower p h o t o )



Gravel layer of cover sys t em ( u p p e r )
Rip rap p lacement ( m i d d l e p h o t o )
S e t t i n g grade stakes f o r r iprap
placement control ( l o w e r )



•it-

Gravel layer placement ( u p p e r )
Compac t i on o f gravel layer ( m i d d l e )
Grade stakes for cover system layer
thickness control ( l o w e r )



P l a c e m e n t ' o f Claymax ( u p p e r )
Claymax cover and b e d d i n g material
( m i d d l e )
Placement of sand layer over Claymax



G r a d i n g of b edd ing material (upper)
Placement of bedding material (lower)


